ELECTRICAL REVIEW 


and WESTERN ELECTRICIAN with which is consolidated ELECTROCRAFT 








LXI, No. 7. CHICAGO, SATURDAY, AUGUST 17, 1912. 


ISSUED WEEKLY. 








ELECTRICAL REVIEW WESTERN ELECTRICIAN ELECTROCRAFT 


ELECTRICAL REVIEW PUBLISHING COMPANY 


608 SOUTH DEARBORN STREET 
CHICAGO 





Charles W. Price, President and Treasurer. 
4. Gray, General Manager. H. S. Tuthill, Secretary. 
_ B. McCarthy, Asst. Gen. Mgr. Cc. W. Forbrich, Asst. Treas, 





13 Park Row, New York 


: Manager Eastern States. 
Detroit, Mich, 


Chicago, IIL. 


E. Wood 


McCarthy . 
“Manager Middle States. 


WwW. Meebo. « 2.6 6 6.8 8 © 2 © © 6 6 
Manager Western States. 

42 Old Broad St., 
Henry ‘Ww. Hall, Manager. - 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


irles W. Price Editor-in-Chief 
,. Gray Managing Editor 
ton Githens Lloyd Technical Editor 
H. Bernhard Associate Editor 
Howard Ehrlich Associate Editor 


J. E. Latta 


European Office . London, Eng. 











SUBSCRIPTIONS. 
One Year, United States 
One Year, Canada 


One Year, Foreign Countries 
Single Copy, 10 cents. Back numbers, beyond one month, each 





Entered as second-class matter, November 7, 1908, at the Post 
Office at Chicago, Ill., under the Act of March 3, 1879. 





CONTENTS. 


ram of Pennsylvania Section 
ice to Tenants of Flats 
gotiations for Lease of Power Plants Reported 
enectady Section Elects Oflicers.. 
od Damage at Merrill 
rance for Telephone 
tomatic yy A in E england. Len 
eting of Cotton 
G. Stott 
esby Company Assumes Management of Minneapolis Gen- 
ral Electric Company 
CHa OE GR CORMIROOOII so os <0 c 500 ccescecséecsccses 294 
Data on the Amount of Energy Required for Electro- 
Iture 294 
Planning-Congress at Diisseldorf 
f Electricity in the Disinfection of Swimming Baths.... 2f 
COURSE Bp TROON BID oo cece ccccccccccvccesese y 
e Experiences in Operating Small Plants................. 301 
ctric Drive in a Woodworking Mil!ll.—By J. E. Bullard and 
H. W. Watt 
ltiple-Series and Series-Multiple Wiring.—By Z. C. Adams. 304 
sestions Supplementing the Code..........-..ccsccscscceces 305 
e Interesting Underground Electrical Work 306 
ring for BMIOVING-FICtUrTe THORS. ... 006. ccccsccccccccccess 
unting Compensators and Cutouts.—By H. G. Wilson 
k Review 
'TER TO THE EDITOR: 
Explanation of a Static Prank.—By R. W. Atkinson 
ear brk enénnwadasekesdanssaetewtacuts f 
LAR WIRING KINKS 
ent Legal Decisions Relating to Public-Utility Companies. 
By James V. Oxtoby 
LIC SERVICE COMMISSIONS 
Il Central-Station Meter Practice.—By Guy R. Grove 
» Control of Motor-Driven Peery, Fans.—By George J. 
_ Kirchgasser 
rae ND eb ideteni ens vieadb stkeaenendetcnns woena’ Ge 
idian Governmental Control of Niagara Electricity. IV. 
— 2 Ci chee. cuuen end weaken Gecdeeuedesades ain 
ddition at the Old Deptford Power Station 
pping Runaways by Electricity 
luminated Sign to Indicate When a Letter. Arrives 
New ELECTRICAL AND MECHANICAL APPLIANCES 


s RRENT ELECTRICAL NEWS 


1912, by the Electrical Review Publishing Company. 


289 


Copyright, 


VALIDITY OF CONTRACTS IN CASES 
OF RATE REGULATION. 

In our Lecat Notes this week will be found a dis- 
cussion of the question as to whether contracts made 
by a public-utility company prior to the regulation of 
its rates by a public-service commission should be re- 
garded as inviolable when they come in conflict with 
the schedules of rates afterwards established by the 
commission. Mr. James V. Oxtoby, who is a promi- 
nent member of the Detroit bar, has considered sev- 
eral cases which have a bearing on this question, 
none of which, however, may be regarded as giving 
a final answer which would be applicable to all sim- 
ilar cases. 

The federal constitution and the constitutions of 
most of the states contain provisions prohibiting the 
passing of legislation which may be regarded as in- 
validating the right of contract. This provision is of 
course always interpreted to include only those con- 
tracts which are regarded as legal and which do not 
contravene public policy. In cases where a contract, 
which has been unquestionably legal prior to the pas- 
sage of a specific statute, is rendered illegal by the 
provisions of the latter, the courts have usually held 
that such contracts are no longer binding. In the 
case of contracts which come in conflict with rulings 
of a public-service commission, it would seem that 
the same principle would be the most logical to ap- 
ply. 

This has been done by the New York Public Serv- 
ice Commission, First District, in the case cited; 
whereas the Massachusetts Gas & Electric Light 
Commissioners seem to have taken an opposite view 
and considered themselves powerless to make a rul- 
ing which would come in conflict with the fulfillment 
of existing contracts. The latter position hardly 
seems tenable if one considers contracts for a very 
long term of years, or even in perpetuity, as such con- 
tracts might largely destroy the powers of such a 
commission in preventing discrimination amongst 
the various customers of a public utility, and this 
function of a commission is generally regarded as 
one of the most important which it exercises. 

Whether it is desirable for a commission to exer- 
cise such a power, provided the courts decide that the 
power resides with it to nullify contracts which come 
in conflict with its prescribed schedules of rates, is 
another question. Mr. Oxtoby considers that in 
most cases it would be advisable to do so unless it 
were plainly evident that discrimination between cus- 
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tomers could not otherwise be avoided. Contracts 
for special rates are sometimes entered into in the 
way of experiment and in other cases with the idea 
of developing business. Where the rate specified in 
a special contract is not less than the cost of giving 
the service, it would seem reasonable to apply the 
same rate to all customers. The cost of giving serv- 
ice is here intended to cover, of course, all those ele- 
ments which enter into the determination of a 
reasonable rate, including fixed charges, develop- 
ment expenses, etc. In cases where the rate is less 
than cost under the existing circumstances, but is not 
expected to remain so after business has developed 
to the anticipated point, there could still be no ob- 
jection to making the same rate for all customers; 
the temporary loss from such customers being re- 
garded as one of the expenses of developing the 
business. In cases, however, where the special rate 
is an obvious loss and cannot be justified along the 


lines suggested, it does not seem fair to the other 


customers that such a rate should be permitted to 
remain in force, since the loss occasioned by serving 
one customer below cost must be made up by charg- 
ing other customers more than their share of the 
total expenses, providing the gross receipts of the 
company are to be such as to yield a reasonable rate 
of return upon the total investment. If the operating 
company were willing to forego part of the return 
upon its investment for the purpose of retaining such 
a special contract in force, it might seem at first as 
though there could be no objection upon the part of 
the other customers to such a rate, providing the dis- 
crimination were not such as to injuriously influence 
them in competitive lines of business. The willing- 
ness of company officials, however, to accept less 
than a reasonable rate of return on the investment, 
would seem to be in conflict with the interests of the 
investors in such a utility, and in safeguarding the 
interests of investors a commission might feel un- 
justified in permitting such a condition to exist. It 
must be remembered in this connection that one of 
the objects in establishing public-service commis- 
sions is not only to protect the consumer, but to pro- 
tect the investor as well, and a commission cannot be 
expected to acquiesce in any practice which is inimi- 
cal to the interests of either one. 

It would, consequently, seem that in most cases 
which might come up in practice it would be proper 
either to require a rate which is already in force by 
private contract to be applied to all customers who 
might be qualified to be placed in the same class by 
reason of the consideration of their maximum de- 
mand, hours of use, total consumption of energy, etc., 
or else to nullify such contract at once and require 
such customers to be served upon the same terms as 
other customers of their class, thus avoiding dis- 
crimination. Special cases, however, might easily 
arise where such a general principle would not be 
considered applicable. 
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KELVIN MEMORIAL. 

A movement is on foot to erect a memorial win- 
dow in Westminster Abbey, London, to the memory 
of the late Lord Kelvin. This movement was start- 
ed by the Institution of Civil Engineers of Great 
Britain, and a committee has been formed with rep- 
resentatives of the prominent engineering societies 
of Great Britain, Ireland, Canada, Australia, South 
Africa and the United States. Among the societies 
represented is the American Institute of Electrical 
Engineers, and its secretary, Mr. F. L. Hutchinson, 
has been designated to receive contributions from 
the members of the American Institute and others 
who are interested in participating in this tribute to 
one of the most distinguished men of science of a 
century. 

William who made 
Baron Kelvin on account of his distinguished work 
in science and its practical applications, was born in 
Belfast, Ireland, on June 26, 1824. 
cember 17, 1907, in Scotland, where his residence had 
long been. In 1846, when only 22 years of age, he 
was made professor of natural philosophy in the 
University of Glasgow, and held that position for 
53 years, attaining universal recognition as one of 
the greatest physicists of his time and making many 
contributions to the development of electrical sci- 
ence and its applications. Among his contributions 
to electrical development may be mentioned his in- 
vestigations of cable telegraphy, and the invention 
of the syphon recorder; his investigations in ther- 
mo-electricity and the discovery of the Thomson 
effect; the invention of the Thomson double bridge 
for the accurate measurement of small resistances; 
the design of a variety of measuring instruments, 
including the Kelvin balance, the electrostatic volt- 
meter and the mirror galvanometer. 

It is not alone, however, in the field of electricity 
that the work of Lord Kelvin was epoch-making. 
There is hardly any department of physics in which 
he did not do pioneer work. His calculations of the 
conduction of heat through the crust of the earth 
entirely altered the views of geologists in regard to 
the latter’s formation, while his investigations of the 
nature of heat resulted in the proposal of an abso- 
lute scale of temperature and the second law of 
thermodynamics, and placed the dynamical theory 
of heat and the principle of conservation of energy 
in an unassailable position. He proposed the vortex- 
atom theory of the constitution of matter, and later 
showed that it would not suffice to explain all of the 
actual phenomena. His study of the tides and of 
the mariner’s compass and his improvements in the 
latter are well known to students of these subjects. 

No man of science, and particularly no worker in 
the tield of electricity, is more deserving of the rec- 
ognition of his fellow workers than is Lord Kelvin, 
and the request for contributions to the memorial 
fund should meet with a hearty response among all! 


Thomson, was afterwards 


He died on De- 
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classes of electrical workers. With the idea of mak- 
ing the movement as democratic as possible, the 
cl smmittee has suggested that contributions be lim- 
ited to $10, and will welcome contributions of any 
amount, however small, hoping in this way to have 
a tribute to this great man participated in by every- 
one who has felt the benefits of his contributions to 


practical electricity. 





WHAT DOES “MULTIPLE-SERIES” MEAN? 

lhe question “What does multiple-series mean?” 
might seem at first sight a very simple one to anyone 
versed in a knowledge of electrical matters. As a 
matter of fact, however, opinions on this question 
differ and there seems to be no uniformity in the 
lefinitions given for the term “multiple-series” or its 
companion term “series-multiple.” 

\ttention is called to an article in this issue by Mr. 
Z. C. Adams, municipal electrical inspector in Fort 
\\Vorth, Tex. Mr. Adams discusses in his article the 
proper definitions for these terms and lays down a 
rule for very simply determining or remembering 
the appropriate designation to apply to any particu- 
lar arrangements of circuits, according to the defini- 
tions which seem to him proper. 

\s stated above, there has heretofore been no uni- 
formity in the general usage of these terms. Refer- 
ence to the common English dictionaries shows at 
once a disagreement. The Century Dictionary does 
not recognize the term at all. The Standard Dic- 
tionary defines a multiple-series connection to be one 
in which a number of multiple groups are connected 
in series; whereas Webster’s International Diction- 
ary defines the same term as representing a number 
of series circuits connected in multiple. Turning to 
the dictionaries of electrical terms, we find: Houston’s 
Dictionary with Webster, while Hobart’s 
Dictionary of Electrical Engineering, which may, 
perhaps, be taken to better represent British practice, 
agrees with the Standard Dictionary. It may here 
be noted, however, that both Hobart’s and Webster’s 
Dictionaries admit of the use of the terms multiple- 
series and series-multiple as synonyms, and, indeed, 
they are used as synonyms by a great many persons. 
The usage among the authors of books on electrical 
and physical subjects is found to be in similar dis- 
agreement. 

Since there are two distinct types of circuits which 
ire to be represented by these terms, and since there 
are two terms in use for representing them, it seems 
very desirable that a distinction should be made be- 
tween the meanings of “multiple-series” and “series- 
multiple,” and that there should be uniformity of 
usage of the terms in correspondence to such defini- 
Until authoritative definitions are laid down 
by some body whose jurisdiction in the matter will 
be recognized and whose recommendation will be 
generally followed, it will be difficult to secure any 
uniformity. The Committee on Terminology of the 


agrees 


tions. 
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National Electric Light Association has generally 
avoided the definition of terms like these, and the 
Standards Committee of the American Institute of 
Electrical Engineers has never considered this par- 
ticular case. It would seem as if the latter body 
might be an appropriate one to adopt a definition, 
and a proposal from this source would no doubt be 
generally followed. In the meantime the matter 
should be fully discussed and the pros and cons for 
the different designations that may be chosen should 
be fully considered. 

The proposal of Mr. Adams is that the term “mul- 
should represent a number of series 
In other 


tiple-series”’ 
groups which are connected in multiple. 
words the first portion of the compound term should 
represent the arrangement of groups and the second 
portion the arrangement of the elements within the 
group. It is a question in many minds whether it is 
not preferable to have the first term represent the ar- 
rangement within the group and the second term the 
arrangement of the groups, the latter being the nat- 
ural inference of many persons upon first considering 
such a term. However, the matter is merely one of 
deciding upon a definition, and if there were one al- 
ready in general usage it would be desirable to stick 
to it. 
divergent, 


As, however, previous usage has been very 
opportunity is afforded adopting 
definitions which may have the most reasonable ar- 
guments to substantiate them. The columns of this 
journal will be open to suggestions from our readers 
as to which pair of definitions would be the most 
suitable for adoption, and it is to be hoped that there 
may be final uniformity upon this subject. 


for 





DIVERSITY-FACTOR. 

While discussing the matter of terminology, it may 
be well to call attention to one of the definitions con- 
tained in the report of the Committee on Terminology 
of the National Electric Light Association, presented 
at the convention held this year at Seattle, Wash. 
Among a variety of terms which have been defined 
and which appear to have received a conscientious 
study by the members of the committee, is that of 
diversity-factor, which is defined as follows: “The 
ratio between the simultaneous demand of a number 
of individual services for a specified period, such as 
one hour, and the sum of the individual maximum 
demands of those services for the same period.” 
While this definition seems desirable, inasmuch as 
the ratio specified will never be greater than unity 
and can thus conveniently be expresed as a per cent, 
it is to be noted that the term has heretofore been 
used to represent the reciprocal of this quantity, and 
care should be taken to avoid confusion in this mat- 
ter. It would be well for all those using this term 
in the future to adhere to the practice which has 
been laid down by the committee and thus secure 
uniformity in use and obviate any misunderstandings 
which might otherwise arise. 
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Program of Pennsylvania Asso- 

ciation. 

As previously announced, the fifth 
annual convention of the Pennsylvania 
Electric Association will be held on 
Wednesday, Thursday and Friday, Sep- 
tember 4 to 6, at the Bedford Springs 
Hotel, Bedford Springs, Pa. A num- 
ber of attractive entertainment features 
have been arranged which will provide 
pleasant diversion during the hours not 
devoted to sessions. 

An executive session will be held 
on Thursday afternoon, September 5. 
At the other sessions there will be 
reports by the Lamp Committee and 
the Committee on Overhead Line Con- 
struction, addresses by F. M. Tait and 
T. C. Martin, president and secretary 
of the National Electric Light Asso- 
ciation, and the following papers will 
be presented “The Schafer Prone 
Pressure Method of Resuscitation from 
Electric Shock,” by C. A. Lauffer, med- 
ical director of the Westinghouse Elec- 
tric & Manufacturing Company; “Pow- 
er-Factor—Its Effect on Operation and 
a Means for Its Improvement,” by F. 
N. Jewett; “The Wiring of Old 
Houses,” by Messrs. McKirdy and 
Wood; “Welfare Work,” by B. Frank 
Day; “Purchased Power—Its Advan- 
tages Versus Its Cost,” by A. E. Rick- 
“Dollars and Factors,” by C. J. 
“Automatic Feeder Regula- 
tors Outdoor Service as Applied 
to Single-Phase Lighting Circuits,” by 
the General Electric 


ards; 
Russell; 
for 


an engineer of 
Company 
Service to Tenants of Flats. 
Che utility to 
serve house, 
the 


right of one public 
tenants in an apartment 
house itself being under contract 
for service from another utility, is the 
subject of debate in Lotfisville, Ky. In 
a clash between the Kentucky Electric 
Company and the Louisville Lighting 
Company in that city, a temporary re- 
straining order against the latter con- 
cern has been allowed the former. The 
the Jefferson Circuit Court, 
in session under Judge James P. Greg- 
that the Louisville Lighting 
shall not enter with its wires 
building at 173 North 
Keats Avenue in Louisville, and that 
the company shall not interfere with 
the present connections of the Ken- 
tucky Electric Company in that build- 
ing. This action is the result of a 
petition filed by the Kentucky Electric 
Company before Judge Gregory, set- 
ting forth that F. Schierich, the owner 
of the apartments, has contracted with 
it for lights in the hallways of the 
buildings, sub-contracts for tenant serv- 
ice to be subject to negotiation with 
private parties, and that the Louisville 
Lighting Company seeks to enter this 
property. 


order of 


ory, is 
Company 
an apartment 
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Negotiations for Lease of Power 
Plants Reported. 
Negotiations are said to 
way for leasing the power plants of 
the Philadelphia (Pa.) Rapid Transit 


be under 


Company to the Philadelphia Electric 
Company as an extension of the con- 


now exists between the 
In July, 1911, the Phila- 
Transit Company en- 
tered into a five-year contract with 
the Philadelphia Electric Company 
covering the purchase of 8,000 kilo- 
watts for delivery commencing in No- 
vember, 1911. This contract was sub- 
sequently extended to cover a ten-year 
period and increased from 8,000 to 
15.000 kilowatts, commencing Novem- 
ber 15, 1932, and to 20,000 kilowatts 
commencing November 15, 1913. Con- 
tracts with the Philadelphia Electric 
companies operating in Delaware 
County were increased from 560 kilo- 
1,200 kilowatts effective on 

1912. A new contract was 
also entered into recently with the 
Philadelphia Electric Company for 
the supply of 5,000 kilowatts to the 
Philadelphia Rapid Transit Company 
in the northern district, including 
Chestnut Hill, Ogontz, Willow Grove 
and Neshaminy, for com- 
mencing June 1, 1913 

= liaise 
Schenectady Section Elects 
Officers. 

The annual election of the Schenectady 
Section of the American Institute of Elec- 
trical Engineers has resulted in the choice 
of the following officers: honorary 
chairman, C. P. Steinmetz; chairman, J. 
B. Taylor; vice-chairmen, J. L. Burn- 
ham, H. W. Peck and C. N. 
retary, J. A. Dewhurst; treasurer, W. S. 
Bralley; managers, G. H. Reid, W. S. 
Clark, J. J. and C. Lichten- 
berg. 


tract which 
companies. 


delphia Rapid 


watts to 
October 1, 


ten years 


Davis; sec- 


Linebaugh 


a 
Flood Damage at Merrill. 

The damage to the property of the 
Merrill Railway & Lighting Company, 
Merrill, Wis., in the flood of July 25, 
1912, will not $10,000. The 
dam at Merrill is of wood construction, 
400 feet long. A canal passes through 
the dam with retaining walls on each 
side. The river side of one of these 
retaining walls has flood gates 7 feet 
deep. The main dam has gates 6 feet 
to 12 feet deep clear across. The spill- 
way for floods is about 3,200 square 
feet. Previous to the flood of July 25 
the company was able to keep the wa- 
ter in the pond at normal height. The 
power house is on the side of the 
canal away from the river. This mill- 
pond and embankment were built in 
1848, and the embankment never over- 
flowed before. Twenty-four hours pre- 
vious to the damage 11.25 inches of 
rain fell in Merrill, The storm was 


exceed 
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equally severe 20 miles above and be. 
low this point. At the height of the 
flood an unattended closed water 
power two miles above the one of the 
Merrill Railway & Lighting Company 
cut around its dam and emptied its 
pond upon that of the Merrill Com- 
pany, and it was the failure to open 
up the gates of this dam earlier that 
caused the damage at Merrill, 
snisnhlilleancmatn 
Insurance for Telephone Em- 


ployees. 

An insurance system for employees 
of the American Telephone & Tele- 
graph Company and the Western Un- 
ion Telegraph Company is being 
planned by the officials of those com- 
panies. This will take the form either 
of life insurance, payable in case of 
death, or of disability insurance, pay- 
able temporarily in case of illness or 
accident. A referendum is being taken 
among the employees as to which form 
of relief would be preferred. 

) —— OOO 
The Coal Resources of Wyoming. 

The United States Geological Sur- 
vey estimates the quantity of coal in 
the ground in Wyoming as exceeding 
that of any other State in the Union, 
with the possible exception of North 
Dakota. 

Wyoming is the second largest coal- 
producing State in the Rocky Moun- 
tain region, Colorado ranking first; and 
if production in Wyoming continues 
to increase within the next few years 
as it has done in the last 25 it will 
soon rival Colorado for the first place. 
The coal mined in Wyoming is bitum- 
inuos and subbituminous. 

—— -~»-+e — | 
Automatic Telephony in England. 

Automatic telephony is to be tried 
out in England by the post office. An 
order has been placed for a 10,000-line 
exchange which is to be installed at 
Leeds. This will be the first experi- 
ment on a large scale. Small auto- 
matic exchanges are already in opera- 
tion at two small towns. 

Meeting of Cotton Manufacturers. 

The semi-annual meeting of the Na- 
tional Association of Cotton Manu- 
facturers will be held at the Griswold, 
New London, Conn., September 9 to 
11. The secretary of this association 
is C. J. H. Woodbury, 45 Milk Street, 
Boston, Mass. 





The Madison River Power Company 
has just installed a 250-horsepower mo- 
tor in the plant of the Bozeman Milling 
Company, Bozeman, Mont. This in- 
stallation is rather notable, inasmuch 
as the business was secured in com- 
petition with the milling company’s 
own water power. W. W. Livingston 
is manager of the company. 
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H. G. Stott. 


In any scanning of events in electric- 
al and mechanical engineering and the 
development of centralized power pro- 
duction of great magnitude of the last 
twenty years, the figure of H. G. Stott, 
superintendent of motive power of the 
Interborough Rapid Transit Company, 
New York City, looms up as a sturdy 
and impressive personality. H. G. Stott 
ig man physically, and his ability 
accomplishments are in keeping 
with these proportions. 

Henry Gordon Stott is a Scotchman 
the son of the Reverend D. 


by birth, 

Ste born in the Orkney Islands in 
the extreme northern part of Scotland 
His early education was 

under the direction  prin- 

cipally of his father and 

at the Watson College 

Sc in Edinburgh. He 

also studied at the College 

of Science and Arts at Glas- 

gow, devoting himself par- 

ticularly to engineering, elec- 

tricity and chemistry. His 

first occupation in electrical 
engineering work was with a 


sm electric light company 
in Glasgow, in October, 1884. 

In May, 1885, he became 
assistant electrician to the 
Anglo-American Telegraph & 
Cable Company, holding this 
position until October, 1889. 
During this connection he 
devoted a great deal of time 
to research work on the self- 
inductance of iron-armored 
submarine cables, developing 


new methods for the locat- 


ing of faults. He was the 

first to successfully duplex 

the main cable of the Direct 

United States Cable Com- 

pany, receiving special recog- 

nition from the organization 
this service. 


He left the telegraph field 
in 1889, and accepted a po- 
with the Brush Elec- 

trical Engineering Company, 
located at that time at Bournemouth, 
England. He spent a year there as as- 
sistant engineer in the lighting plant, 
and then went to Madrid, Spain, where 
he assisted in the erection of engines, 
generators, the underground system, and 
the wiring of many installations in 
that country. He returned to the Brush 
‘trical 


$1t10n 


Engineering Company in 
London, and became associated with 
the general engineering staff as assist- 
ant to the chief engineer. 


Mr. Stott came to America in Sep- 
tember, 1891, and almost immediately 
was engaged by C. R. Huntley, of Buf- 
falo, N. Y., to install the first under- 
ground-cable system in that city for the 
use of lighting and power. He spent sev- 


Superintendent 
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eral years in the construction and en- 
gineering departments of the Buffalo 
General Electric Company, and _ had 
under his direct supervision the reor- 
ganization of this plant,, the consolida- 
tion of its power houses, and the rede- 
signing of its entire system of genera- 
tion and distribution. 

After nine and one-half years 
service with the Buffalo General Elec- 
tric Company, Mr. Stott accepted the 
position superintendent of motive 
power of the Manhattan Railway Com- 
pany of New York City, taking charge 
of its new 70,000-horsepower generat- 
ing plant and seven substations, as well 
At this 


of 


of 


as its entire distributing system. 





H. G. Stott, 


Motive Power, Interborough Rapid 


Company. 


of 


time this was one of the greatest en 
gineering installations in the country. 

When the great stations of the In- 
terborough Rapid Transit Company 
were planned, Mr. Stott was chosen as 
superintendent of motive power, hav- 
ing under his direct supervision over 


150,000 horsepower, including  sub- 
stations and the immense distribution 
system. 


Mr. Stott is a past-president of the 
American Institute -of Electrical En- 
gineers, and it was in 1908, during his 
administration, that the great public- 
service dinner of the Institute was held. 
This was considered one of the most 
notable and interesting functions ever 
held by the Institute. 
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Byllesby Company Assumes Man- 
agement of Minneapolis General 
Electric. 


Active management of the Minne- 
apolis General Electric Company, which 
was purchased from Stone & Webster 
sometime ago, was assumed August 1 
by H. M. Byllesby & Company. Vice- 
President Arthur S. Huey personally 
superintended the transfer. 
Harries, president of the Louisville Gas 
Company, and vice-president of the 
Consumers Power Company and of 
the Minneapolis General Electric Com- 
pany, has been assigned general super- 
vision over the property. Samuel Kahn 
took charge as acting man- 
ager temporarily. Mr. Huey 
announced that the company 
would proceed to develop 
35,000 horsepower on the St. 
Croix River above the pres- 
ent 20,000-horsepower devel- 
opment at Taylor’s Falls. 
He stated also that the com- 
pany contemplates further 
water-power development on 
the Mississippi River, 
amounting to approximately 
80,000 horsepower, which 
would give a total of not 
less than 160,000 hydroelec- 
tric horsepower, including 
several smaller develop- 
ments, available to Minneap- 
olis and St. Paul and vicin- 
ity. The properties at Min- 
neapolis and St. Paul will be 
connected by transmission 
lines and the water powers 
of the Consumers Power 
Company at Cannon Falls 
and Mankato also will be 
tied in by a transmission 
line running south from St. 
Paul. 

The Minneapolis 
Electric Company, 
Stone & Webster's 
ment, has been known 
splendidly constructed and 
progressively managed cen- 
tral-station company. In January, 1912, 
the company had 16,245 customers with 
a total connected load of 62,245 horse- 
power. There were 429 employees. 

Business and plant have had great 
expansion during the past seven years. 
At the present time the company has 
installed 22,500 hydroelectric horsepow- 
er and 16;500 steam horsepower the 
latter being in a recently constructed 
station of the most modern and effi- 
cient design. Five thousand additional 
horsepower will be added to the pres- 
ent development at Taylor’s Falls. In 
spite of the great increase in business 
during the past few years, much ad- 
ditional service can be marketed within 
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Meeting of California Contractors. 
Phe State 
lectrical Contractors meeting 
Jose, Cal., July 24 to 28. The 
was 250. Business sessions 


on Wednesday morning anc 


California \ssociation ot 
held a 
at an 


attendance 


were held 
Thursday 


CPhursday 


San 


Palo 


Jose; on 
Alto, and 


morning at 
afternoon at 
Jose 


Friday was opened 


at San 
ting of 
Butte, 
ymmittee on Instructive 
hair. Secretary W. S 
a paper entitled “Observations of 


chairman of the 
Papers, in 
Hanbridge 
ontractor from the Secretary’s 
H V Mac Means 


of “Liability 


discussed 
I nsuraac¢ 
paper Milton Wise 
Development of the Electrical 
\ history of the National 
Code 
Mitchell, of the 


writers 


I was by 
n “The 
Business.” 
was given by C. W 
Board of Fire Under 


Electrical 


Holberton, of the Pacific Gas 
then spoke on 
Should Know 
This address 
150 


George 
Electric Company, 
the Conttactor 
entral Stations.” 
strated by over lantern 
showing the development work 
the 


wer house of company, 


pplies two-thirds of the coun 
California 

y E. Bibbins read a paper show 
con 


build 
Charles 


manufacturer and 


together to 


the 
uld work 
business 
“The Evils of the 
itracting Business and the Way to 
t Them, From the Eyes of the 
The 


- 
Elliott 


electrical 


then spoke on 


final paper was by AI- 
secretary of the Pacific 
Tobbers’ Association It 
Co-( yperation of the Electrical 


was 


Trades.’ 
\ report was then presented by the 
Committee, who had been in 
from the 
Association 


J »bbers’ 
committee 
Pacil Jobbers’ 
The Committee report 
and the Committee instructed to keep 
at work along the same The 
following officers were then elected 
President, J. C. Rendler, of Los An- 
first vice-president, C V 
Schneider, of Sacramento; second vice- 
president, J. S. Reynolds, of Santa Bar- 
bara; secretary-treasurer, W. S. Han- 
bridge, of San Francisco; Sergeant-at- 
Arms, R. L. Booth, of Los Angeles. 

On Wednesday afternoon an automo- 
bile trip was taken through the beauti- 
ful orchards and foot hills of Santa 
Clara Valley. In the evening a mov- 
ing-picture exhibition was given in the 
St. James Hotel by the General Elec- 
tric Company and Westinghouse Elec- 
tric & Manufacturing Company, after 
which there was dancing. 

On Thursday a special train 
taken to Palo Alto, where a visit 
made to Stanford University, 
luncheon was served by the Palo 


session with a 
_oast 
was received 


lines 


geles; 


was 
was 
and 
Alto 


PRICAL. 


REVIEW AND 


Chamber of Commerce In the eve- 


there was a theater 
evening the annual din- 
in the ball room of the 
St. James Hotel. A large sign “Wel- 
took up the entire front wall, 
the center table there was a 
tower about 10 feet 


ning party 


On Friday 
ner was held 
come” 
while on 
miniature electric 
high. The room was beautifully dec- 
orated and flowers and av 
entertainment was provided during ¢ 
dinner, after which the tables were re- 
moved and dancing followed. 

Electric Trades 
and took the party to 
Luna Park, where atheletic events were 
held, for which prizes were given. A 
baseball game was played in the morn- 
ing between the Northern and South- 


with flags 


Ie 


Saturday was Day, 


special cars 


ern contractors, which was won by the 
former with a score of 12 to 6. In the 
afternoon a game was played between 
the contractors and the jobbers. The 
jobbers won by a score of 20 to 11 and 
were presented with a very fine cup. 

On Saturday evening there was a re- 
juvenation of the Sons of Jove, the 
first which has been held in Californ:a 
for over four years. Forty candidates 
initiated. The rejuvenation was 
Bibbins, in the 


were 
in charge of Tracy E 
Statesman 
\n organization of the 


absence of Sanderson. 


electrical in- 


spectors of the state was formed dur- 


this 
issue 


ing convention, as noted in our 

last 
_—- 

the Amount of 


Electro- 


Eome Data on 
Energy Required for 
culture. 

Exact measurements of the 
electroculture 


amount 
have 
been made by Max Breslauer. In his 
experiments, which were carried on in 
conjunction with the German Society 
of Agriculture, near Potsdam, 60,000 
square meters were covered with a net- 
vork of wires tinned 
steel 0.8 millimeter in diameter, 
pended 4 to 5 meters above ground at 
a distance of 10 meters from each 
other. This wire net charged 
positively, while the negative pole of 
the current source was connected to 
the ground. The measuring arrange 
ment consisted of a very sensitive 
moving-coil ammeter inserted in the 
ground connection. The tension could 
be measured only by the aid of a spark 
gap in free air, which, as is well known, 
corresponds to a tension of about 3,000 
volts per millimeter with spheres 25 
millimeters in diameter. In dry, not 
too hot weather the instrument showed 
a deflection of 61 scale divisions with 
the entire net in circuit, and 41 scale 
divisions with half the net in circuit, 
each scale division representing 7.6x10* 
amperes. Taking into consideration a 
shunt, which reduced the sensitiveness 
of the instrument to about one-tenth, 
the current employed for one-half oi 


of energy used in 


censisting of 
sus- 


was 
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. 
the net was 0.385 milliamperes, for the 
entire net 0.51 milliamperes. The 
spark length varied between 20 and 25 
and average 
therefore, was 65,000 volts. The fact 
that the currents are not as 12 
shows that strong radiations probably 
take place in the neighborhood of the 
apparatus and from the conductor lead- 
ing to the net. Twice the difference 
between the two measurements, name- 
iv, 0.26 milliamperes, must therefore be 
considered as the energy actualiy ra- 
diated by the net for the entire 60,000 
square meters. Thus the 
17 watts, or 0.28x10° watts per square 
meter. According to meteorological ob- 
servations made near Potsdam during 
1908, the current intensity thus artifi- 
cially produced is one thousand to te 
thousand times greater than that fur- 
nished by nature, and should therefore 
be sufficient to produce perceptible ef- 
fects, if any influence on the vegeta- 
all.—Zeitschrift fiir 


millimeters, the tension, 


power vas 


tion is exerted a 
Elektrochemie. 

—___+-#—__— 

City Planning Congress at Diissel- 

dorf. 

Diisseldorf, a most 
modern city in western Germany, 
known as the “Park City,” and the 
center of the industrial empire, with its 
extraordinary commercial and political 
developments, is at present holding an 
Exhibition on City Planning, City Op- 
eration and City Administrative Func- 
tions. 

The exhibition extends from June 29 
to October 31, while the International 
Congress will be from September 23 
to 28. 

The first group of exhibits consists 
of general ground plans, traffic sys- 
tems, such as railways, local and ex- 
press facilities, elevated, subway, sus- 
pension and street railways, aviation 
stations, city embellishment, bridges, 
docks, parks, lawns, forests, etc. 

Under City Operation are grouped 
gas works, water works, electric cen- 
tral stations, sewage systems, street 
cleaning, refuse disposal, cemeteries. etc. 

Under the third group are exhibited 
plans and models of hospitals, rescue 
homes, poor houses, asylums, schools, 
churches, libraries, etc. 


-—— 
it 


Use of Electricity in the Disinfec- 
tion of Swiming Baths. 

lu a report to the council of one of 
the English boroughs, the Committee 
on Public Health calls attention, says 
Electricity, to the findings of J. Gra- 
ham Forbes in connection with Dr. 
Alexander’s system of purifying by 
means of electrolytic disinfectant. The 
general application of this system to 
public swimming baths and to those 
built for the use of the public schools 
is advocated. 


beautiful and 








ELECTRICAL REVIEW AND WESTERN 


ELECTRICIAN 


Electricity in Stone-Cutting Plants. 


ndstone, because of the ease with 

it is cut and made ready for use, 

uired in great quantities for build- 

purposes. With the possible ex- 

n of the ordinary brick, more of 

this stone than any other used 
throughout the country each year. 

[he great oolitic quarries for which 

country is famous are situated near 

rd, and from these beds, 


is 


this 
Be Ind., 
each year. In this stone-cutting industry 
as in many others, electricity as a mo- 
power rapidly displacing the 
thods of only a few years ago. 


tive is 


me 


— 


sreat quantities of the stone are taken | 








The remarkable improvements 
that have been made in stone- 
cutting plants due to the adoption 
of electric drive insures the ul- 
timate equipping of all such plants 
with motors. This article points 
out the opportunities for the sale 
of power in this industry and pre- 
sents operating data on numerous 
plants. 
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It was not until steam-driven ma- 
chinery came into general use that any 


tries is also true of marble, granite, etc.., 
and while this article will be limited to 
a discussion of the opportunities for 
central-station power in stone-cutting 
plants only, a brief account of quarry- 
ing methods may prove of interest. 
The initial move in freeing stone 
from the quarry consists of stripping 
the soil and soft surface rock from the 
oolite bed. This is usually done by 
hydraulic pressure. A hard rock cov- 
ering is then blasted away. Deep slots, 
varying from 8 to 18 feet in depth, are 
then cut in the stone. This operation 
is called channeling, the tool consisting 


TS 








Double Diamond Disk Saws Operated by 15-Horsepower Motor. 


t was hardly more than 30 years ago 
iat almost all cutting was done by 
Cumbersome machinery was 
to cut and free the stone from the 
quarry beds. It was then taken to ad- 
joining yards and roughly cut into 
blocks of standard sizes, and shipped 
to the dealers in all parts of the 
At about this time brown- 
stone was very popular with city build- 
ers, and great quantities were used. 


used 


out 


country. 


great architectural change appeared, for 
with machinery there followed a great- 
er variety in stone cutting. For many 
years steam was the only power em- 
ployed by the stone cutters; recently, 
however, it has been superseded by 
electricity at the quarries, and concur- 
rently the stone cutters and contractors 
have adopted the latter for their work. 

What is true of power development 
in the sandstone and limestone indus- 


John Tait Stone Company, Chicago. 


of a steel rod with an 18-inch stroke, 
which is raised and lowered at the rate 
of 180 times a minute, advancing mean- 
while across the face of the rock. A 
12-horsepower motor, operated by one 
man, is used with the channeler, while 
the old steam channeler required the 
services of three laborers. 

The blocks formed by the channeler 
are loosened by a sidewise pull of a der- 
rick crane, and are lifted out to the 
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stone pile. Weather conditions permit 
of but 8 or 9 months’ work in the quar- 
ry, but in this time enough stone is tak- 
en out to keep the mills busy the entire 
year 

In the mill yards the stone is handled 
from 10 to 30 
horsepower. Here the blocks are 
sawed to slabs of varying size and 
thickness, the saws used being of dif- 
types, some circular and some 
straight. Generally the teeth are set 
with diamonds, but occasionally they 
get their biting surface from quartz and 
water fed under the blade. 
From the mills the stone is shipped to 
where all cutting and special 


by traveling cranes of 


ferent 


which is 


dealers 
work is done 

While the stone fields, supplying the 
greater portion of the stone and mar- 
ble this more or 


less restricted to certain territories, as 


used in country are 


in the Bedford district, the converse is 
true of the cutting plants for finishing 
the stone, these being very widely scat- 

There is hardly a town of any 
that does count an establish- 
ment of this character among its in- 
dustries. While the load-factor of these 
plants is rather low, the work at times 
being intermittent, the business is very 
stations, particu- 
larly in the summer months. 

The rugged electric 
motors, their simplicity and their ability 
to withstand hard usage and operate 
continuously under disadvantageous 
make them particularly 
for driving stone-cutting ma- 


tered 


size not 


profitable to central 


construction of 


conditions 
adapted 
chines. 


In such plants, also, the machines are 
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main engine room, or long lines of 
steam piping for the delivery of steam 
into engines located in the outlying 
departments, are sources of constant 
loss, continuing throughout all hours 
of operation. 

The steam plant of a stone-cutting 
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driving of stone-cutting plants, due to 
friction, is -rarely ever known. The 
difference between the indicated horse- 
power of the engine when operating the 
plant with machines loaded and when 
operated with machines idle is com- 
monly taken as the total friction load. 





Motor Belted to Winding 


establishment is, in most cases, an ex- 
ceptionally inefficient one, operating un- 
der adverse conditions and with great 
The buildings are more or 
temporary and in their construc- 


losses. 


less 


Drums of Two Derricks. 


John Tait Stone Company. 

As a matter of fact the friction losses 
increase with the load, sometimes being 
three times, and usually at least twice 
the no-load friction losses. When these 


conditions are figured on a basis of 





Group of Motor-Operated Planers. 


scattered over considerable 
ground area. Mechanical transmission 
requiring long lines of shafting, innum- 
erable belts of all sizes and other me- 
chanical appliances, the continuous op- 
eration of which, for the delivery of 
small quantities of power at points re- 
located with relation to the 


usually 


motely 


tion practically no attention is given 
to such items as economy in handling 
fuel and ashes, draft for furnaces, steam 
piping, etc, Machinery is usually of 
an inexpensive and inefficient charac- 
ter and as a result enormous amounts 
must continually be spent for repairs. 

The loss of energy in the mechanical 


Five-Ton Electric Crane. 


dollars and cents, and then compared 
with the cost of installing motors there 
certainly should be no difficulty in 
securing the business of stone-cutting 
plants. 

The following description of a stone- 
cutting plant, handling marble particu- 
larly, contains data of considerable in- 
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terest and importance. The plant, as 
originally equipped, consisted of a 100- 
horsepower Atlas simple slide-value en- 
eine belted to a five-inch line shaft with 
a multitude of countershafts and tight 
and loose pulleys. It was found on 
test that to run this shafting required 
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and considerable expense and trouble 
was caused by belts being thrown off 
and machines shut down until the belts 
could be repaired. 

The plant at present contains about 
30 induction motors, varying in size 
from 5 to 20 horsepower, three-phase, 








Air Compressor Driven by 20-Horsepower Motor. 


35 horsepower with the machines run- 
ning idle. Under the old system, the 
drive was very cumbersome and com- 
plicated; the multiplicity of belts and 
their location made it positively danger- 


220 volts. A description of the various 
machines in this plant will give some 
idea as to the work to be accomplished 
and information as to the power re- 
quired, 
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weigh several tons each. In this par- 
ticular installation there are installed: 
Three rub beds, 11 feet in diameter; one 
rub bed, 9 feet in diameter; and two 
rub beds, 14 feet in diameter. 

The 11-foot rub beds are driven by 
10-horsepower induction motors, three- 
phase, 60 cycle; the 9-foot rub bed is 
driven by a 7.5-horsepower motor; and 
the 14-foot rub bed is driven by a 15- 
horsepower motor. The 9 and 11-foot 
machines are attached to a heavy up- 
right shaft about six inches in diameter, 
supported at both top and bottom. 

When the old belt drive was used, it 
was necessary to call upon a number of 
laborers to assist in starting these ma- 
chines, and as this had to be done twice 
each day, considerable time was con- 
sumed, largely because it was necessary 
to shift the belt from the loose to the 
tight pulley a little at a time, on ac- 
count of the danger of breaking or 
burning the belt. 

With the electric drive it is only ne- 
cessary to operate the auto-starter in 
order to start the rub beds, and this is 
done by any laborer at the machine. 
Furthermore when the electric drive 
was installed, the rim speed was in- 
creased from 1,300 to 1,650 feet per min- 
ute, and it was found that the electric 
drive resulted in an increase in the out- 
put of the machines of approximately 
33.33 per cent. 

Gang saws consist of rectangular 
iron frames, about six feet by 12 feet, 
into which are set on edge in parallel 
rows flat strips of steel three inches 
wide, one-eighth inch thick and about 
12 feet long. These strips of steel are 








Motor Beited to Driving Mechanism of Gang Saw. 


ous to move around in certain parts of 
the plant. 

Owing to the fact that some of the 
machines required about three times 
normal running torque in order to get 
them under way, there was a great deal 
of trouble experienced in maintaining 
the speeds of the different machines, 


Rub beds are used to grind the edges 
on slabs and blocks of marble down to 
a true surface, after-they have been 
rough chipped by hand or sawed into 
slabs. They consist of very heavy cast- 
iron disks made in sections and varying 
in diameter from 9 to 14 feet. The 
disks are 6 to 8 inches in thickness and 


Motor-Driven Planer. 


used for cutting rough blocks into 


slabs of any desired thickness. They 
have no cutting edge, the cutting being 
due to abrasion. The number of saws 
in any frame depends upon the size of 
the blocks and the thickness of the 
different slabs desired, and varies from 
12 to 60. The saws are stroked back 
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and forth across the marble block about 
90 times minute, and mixed sand 
and water is poured upon them in a 
The horizontal travel 


per 
constant stream 
of the saws is approximately 20 inches 
and the rate at which the saws are fed 
into the block is dependent upon the 
cut. This 
complished by means of a ratchet and 


stone being feeding is ac- 
pawl arrangement 


The 


eration c 


particular plant under consid- 


ontains 8 sets of saws, 


gang 
, 


6 of which are driven by a 7.5-horse 


r 
power induction motor each, the others 


The 
means of a 
a cut 


requiring 10-horsepower motors. 


motors are connected by 


raw-hide pinion meshing into 


gear. 
found order to 


It was necessary, in 


obtain a steady speed, to place a five- 


foot flywheel, with a very heavy rim, 
on the main driving shaft. Before this 
used, it found that 
the motor bearings were subjected to a 
The difficulty, 
however, has been obviated, by means 


flywheel was was 


very undesirable shock 
of the flywheel, very satisfactorily. 

this that, 
once started, they 
continuous operation until the 


\ peculiarity of drive is 


after the saws are 
are in 
sawed through, an 


block is operation 


that frequently consumes several days 
and nights when sawing marble. 

This part of the plant was formerly 
a mass of moving belts, some of them 
make it 
gerous place, but since the introduction 
of the and the 
tion of all belting and overhead shaft- 
ing, there is ample space for all the 
drives and absolute comfort and safety 
for the operators. 


being so located as to a dan- 


electric drive elimina- 


which these run 


at the present time is somewhat greater 


The speed at saws 
than obtained when the belt drive was 
used. The increase in production has 
been about 10 per cent; and a much 
more steady and satisfactory drive has 
resulted. 

Polishing and buffing machines are 
divided kind 
being used to grind down the surface 
of the slab by means of a flat iron disk 
20 inches in diameter, into which are 
fitted sections of emery stone; while 
the second kind has a flat iron disk on 
the surface of which felt is stretched. 
A five-horsepower motor with a speed 
of 1,700 revolutions per minute, ar- 
ranged for wall suspension, is fastened 
to an upright post. The motor is con- 
nected by means of beveled gears to a 
vertical shaft on a double swinging 
bracket arm. From this shaft, by 
means of belts, the grinding disk is 
connected. The grinding disk, which 
in this case is 20 inches in diameter, 
revolves at a speed of 500 turns per 
minute. From the above it is evident 
that the machines are capable of being 
swung in any direction horizontally. 


into two classes; one 
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They extend about five feet from the 
wall and have a swing -equivalent to 
this extension over about half a circle. 
They are capable of polishing a slab of 
Where 
the emery blocks are used, a constant 
poured the 
marble slab, but when the felt polishing 


any size up to 10 feet in width. 


stream of water is on 
wheels are in operation a compound is 
used. 

The polishing or grinding wheels of 
these machines can be raised or low- 
ered by the operator, the shaft having 
a long keyway which allows it to be 
raised or lowered in a vertical direc- 
tion without affecting the position of 
the driving pulley. 

These machines are connected 
rectly on the line, that is, they have no 
The starting operation 


di- 


auto-starters. 
consists simply in closing a three-pole 
switch. It is, however, in starting these 
machines, necessary to raise the grind- 
ing or polishing disk from the surface 
of the but as the are 
directly in front of the operator, this is 


stone, switches 
easily accomplished. 

On a test, with the old belt 
it was found that these machines took 
3.5 horsepower running idle and about 


drive, 


eight horsepower when operating. Since 
the direct drive has been applied, how- 
ever, it is found that a five-horsepower 
motor is ample for the operation of the 
polishing machines. In this particular 
plant there are nine of these machines 
in operation, and it is found that the 
output of the machines, since the adop- 
tion of electric drive, has been increased 
100 per cent. 

Viscellaneous machinery —There is in 
one part of this plant a 15-horsepower 
three lathes used for 
large marble columns, three 
used for cutting 
emery wheel 
crusher. There is also one 
power motor belted to a large double 
planer used for cutting grooves, and 
also a 15-horsepower motor belted to a 
line shaft driving a group of routing 
machines which are used to counter- 
sink slabs. There is also a five-horse- 
power motor geared to a cross-cut saw, 
which consists of a single steel strip 
about four inches in width by one- 
eighth inch thick, supported by a 
wooden frame, which operates in a 
manner similar to the gang saws al- 
ready described. In addition there is 
also a five-horsepower motor belted to 
a line shaft driving the machine shop, 
which is necessary to keep the ma- 
chines in repair. 

Since the change to electric drive, 
each of the various machines travels at 
the speed best adapted for maximum 
production; dangerous belting has been 
entirely removed; the company is more 
certain as to what its production will 
be than under the old drive; the de- 


motor, driving 


turning 


planers grooves in 


stone, an and stone 


a 
7.5-horse- 
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liveries have become materially better 
and the company is now able to make 
shipments in less time than its com- 
petitors using the old drive. The pro 
duction has increased in the 
departments from 10 to 100 per cent 

Tests of Horsepower Required. 

The installation in which the follow 
ing tests of power required to operate 
marble and stone-polishing wheels wer<¢ 
made consists of a “bed” wheel 12 feet 
in diameter, 4 inches thick and weigh- 
ing 8.5 tons which is mounted on a 
vertical shaft, the lower end of which 
rests on a ball bearing. This bed wheel 
is supplied with water and sand of 
varying degrees of fineness, depending 
or the work to be done. It is rotated 
at a speed of 34 revolutions per min- 
ute. The slabs of marble, slate or 
soapstone to be worked are supported 
this wheel by means of a 
wooden frame, in such a manner as to 
grind or polish, as required. A 15- 
horsepower 220-volt  direct-current 
motor, operating at 1,125 revolutions 
per minute, was connected through a 
belt to a 48-inch 
mounted on a countershaft 19 feet dis- 
tant. The speed of the countershaft 
was 230 revolutions per minute. From 
the countershaft a drum pulley, 18 
inches in diameter and 24-inch face, 
transmitted power through a 10-inch 
belt to a fast pulley, 48 inches in diam- 
eter by 12-inch face, which is mounted 
next to a loose pulley of similar diam- 
eter and face on a shaft seven feet 
This shaft has a speed of 86 rev- 
olutions per minute and _ transmits 
power to a vertical shaft supplying the 
bed wheel through a pair of bevel 
gears, 20 by 50 teeth. 5 


various 


on bed 


nine-inch pulley 


away. 


Between 3 to 5 
minutes are required to bring the bed 
wheel up to speed. When the bed 
wheel is to be used, the motor is 
started on a countershaft operated at 
full speed, and the shift is then care- 
fully thrown over. When starting the 
bed wheel, the power required is 18 
horsepower. At full speed running idle, 
the bed wheel requires 4.5 horsepower. 
With the heaviest load of polishing and 
grinding that could be obtained, seven 
horsepower was required to operate the 
wheel. 

Horsepowers required by other ma- 
chines are given in the accompanying 
table: 


Horsepower 
12-inch polishing stone or rub bed. 10 
47-inch circular stone saw 5 
60-inch circular stone saw 
Stone planer 
6-blade stone saw 
Rip saws 
Single-platen planers, 
Single-platen planers, 


3 feet wide... 
3 to 5 feet 


Double-platen planers, 6 feet wide.. 
Gang saws, swing type 
Straight-cut type 

Diamond saws—single platen 
Digmond saws—double platen 


(Continued on page 301) 
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Stone-Cutting Data—Sheet No. 1. 





The term load-factor is used in these data in such a sense that a load-factor of 100 per cent represents 
the use for 24 hours every day of power corresponding to the rated capacity of the motors connected. An 
operating-time load-factor of 100 per cent represents the use of the rate capacity of the motors for the run- 
ning hours per day specified for each installation. 














John Tait Stone Company, Chicago. This company furnishes stone for building purposes and has a daily out- 
put of about 35 tons a*day, most of which is only sawed and planed, though some carving is done. Bedford stone 
is used, principally. Combination drive. Running hours per week, 54. 

Total connected horsepower, 149.5. Total number of motors installed, 14. Average kilowatt-hours per month, 
8,041. 
Kilowatt-hour consumption for 12 months: January, 6,408; February, 6,072; March, 8,180; April, 8,352; May, 
10,632; June, 6,864; July, 6,696; August, 8,568; September, 8,928; October, 7,992; November, 8,496; December, 9,310. 
Load-factor, 9.7 per cent; operating-time load-factor, 30.4 per cent. 


Motor INSTALLATION. 
The following is a list of the motors installed with their respective drives. The supply source is 220 volts, 
direct current. 








No. noon REM. Application. 
1 10 625 | Shunt-wound motor belted to 14-blade gang saw, cuts stone to 12 ft. long. 
1 7.5 650 | Shunt-wound motor belted to 12-blade gang saw, cuts stone up to 10 feet long. 
1 20 925 | Shunt-wound motor belted to drums of one 20-ton and one 12-ton derrick. 
(Used separately.) 
1 15 800 | Belted direct to an 8 by 8 air compressor delivering air at 75 pounds pres- 
sure. Manufactured by Chicago Pneumatic Tool Company. 
1 15 625 Belted to countershaft driving double-disk diamond saw, saws 44 inches 
diameter. 
1 15 625 Belted to countershaft of Anderson single diamond saw, 62 inches diameter. 
1 20 925 3elted to countershaft of double planer, takes stone up to 10 feet in length. 
1 10 1,250 Belted to countershaft of Lincoln Iron Works single planer, size of stone 
| 12 feet long by 3 feet wide. 
2 5 | =. 1,100 | Belted to shaft driving two single planers, one taking stone 7 feet in length, 
and one 10 feet. 
2 5 | 1,100 Series-wound motors direct connected to mechanism of two five-ton cranes. 
1 2 | 1,200 Belted direct to double emery wheel, 10 inches diameter. 
1 15 925 Belted direct to centrifugal pump supplying water to gang saws and mill. 








Rocney is supplied by the Commonwealth Edison Company. 


















Building stone plant having a monthly output of about 10,000 cubic feet of limestone cut and planed for building 
purposes. Combination drive. Running hours per week, 60. 
Total connected horsepower, 219.5. Number of motors, 9. Average kilowatt-hours per month, 20,825. 
Kilowatt-hour consumption for 4 months: April, 19,000; May, 20,800; June, 22,200; July, 21,300. 
Load-factor, 17.4 per cent; operating-time load-factor, 48.8 per cent. 
The electrical energy consumption per cubic foot of stone cut and planed is about 2.1 kilowatt-hours. 


Motor INSTALLATION. 
The following is a list of the motors installed with their respective drives. The supply source is three-phase, 
60 cycles, 220 volts. 














; ~ Horse- Speed le 
No. | cower, _ y RPM. ——— Application. 
. | 25 850 | Squirrel-cage motor geared to a Sullivan Machinery Company 9-inch by 


9-inch by 12-inch air compressor, 80 pounds pressure, furnishing about 
| 127 cubic feet of air per minute to eight three-fourths inch pneumatic 
| | hammers; eight one-inch pneumatic hammers; one light carving ham- 
mer; three rock drills; one pump; one small hoist; one Erie Foundry 
Company No. 369 forge hammer and one forge blower. 

1 60 1,120 | Squirrel-cage motor belted to a 100-foot line shaft and a 40-foot counter- 
shaft driving one 6-foot by 17-foot stone-cutting lathe; two New 
Albany Manufacturing Company6'4-foot by 3%-foot by 15-foot, 4- 
head planers; one New Albany 7.5 by 3.5 by 15-foot 4-head planer; one 
Lincoln Iron Works 5 by 3.5 by 14-foot 4-head planer; one New AI- 
bany stationary bed, double-column planer; one Smith & Miller 20- 
inch shaper; one 24-inch by 10-foot lathe; one 12-inch drill; one auto- 
matic planer-knife grinder; one double 10-inch emery wheel. 


1 20 850 Squirrel-cage motor belted to an Anderson 6-foot diamond disk saw, 600 
revolutions per minute. 

1 7.5 850 Squirrel-cage motor belted to feeding mechanism of above saw. 

1 50 850 Squirrel-cage motor belted to a 55-kilowatt, 125-volt compound-wound di- 
rect-current generator, supplying current to the following machines: 

1 15 1,200 Shunt-wound motor geared to a 56-inch W. F. Meyers diamond saw, 740 
revolutions per minute. 

25 Series-wound motor operates a New Albany 25-ton crane. 


10 Series-wound motor operates a New Albany 15-ton crane. 
Series-wound motor operates a New Albany 7-ton crane. 
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Stone-Cutting Data—Sheet No. 2. 








Stone-cutting plant, located in Chicago, making tombstones and monuments exclusively. Combination drive. 
Running hours per week, 54. 
Total connected horsepower, 17. Total number of motors installed, 3. Average kilowatt-hours per month, 1,093. 
Kilowatt-hour consumption for 12 months: January, 972; February, 741; March, 1,029; April, 1,145; May, 
257; June, 912; July, 1,005; August, 1,009; September, 1,155; October, 1,190; November, 1,372; December, 1,338. 
Load-factor, 11.9 per cent; operating-time load-factor, 35.8 per cent. 


Motor INSTALLATION. 


The following is a list of the motors installed with their respective drives. The supply source is three-phase, 
60 cycle, 220 volts. All motors are of the squ rrel-cage induction type. 


No Horse- Speed 

ikea power, R. P. M 

1 10 1,120 Belted to a 12-foot shaft driving one Chicago Pneumatic Tool Company 6 by 
6-inch air compressor, operating at 35 pounds pressure; and one Chi- 
cago Pneumatic Tool Company 8 by 8-inch air compressor operating 
at 70 pounds pressure. These compressors supply air to one surface 
polisher, three seven-eighths inch tools and one pug drill. 

1,700 Jelted to an 8-foot shaft driving a Smith, Whitcomb & Cook No. 2 surface 
polishing machine, with a 22-inch diameter maximum tool, and a 9-foot 
flexible arm. 

1,700 Jelted to a 15-foot shaft (four hangers) driving one George Oldham & 
Son, size 2, surfacer; one 12-inch exhaust fan; and one Buffalo No. 6 
forge blower. 


Application. 


Energy is supplied by the Commonwealth Edison Company. 





Stone-cutting plant, making marble and granite tombstones, the stones being cut by hand and power tools. 
Group drive. Running hours per week, 60. 
One squirrel-cage induction motor, of 15 horsepower,is installed Average kilowatt-hours per month, 1,047. 
Kilowatt-hour consumption for 12 months: 
Month Kilowatt-hours. Month. Kilowatt-hours. Month. Kilowatt-hours. 
April August ,16 December 
May September .1,022 January 
June badnne sexes 135 October es February 
July ‘anes 76 November ‘coun March 
Load-factor, 12.7; operating-time load-factor, 36.6 per cent. 


a ; Motor INSTALLATION. 
Che following is a list of the machines in this plant. The supply source is three-phase, 60 cycles, 220 volts. 





No | Horse- | Speed 


power, P. M. Application. 





I 15 1,120 Belted to a 40-foot six- x-hanger shaft driving one Curtis No. 416 8-inch by 
8-inch air compressor, 50 to 60 pounds pressure, supplying air to 6 Dal- 
let pneumatic chisels and one Dallet surfacer; one American 6-inch 
by 7-inch air compressor, pressure 50 to 60 pounds, used only as a re- 
serve; and two F. R. Patch flexible arm polishers, using a 16-inch steel 
wheel with steel shot, a 24-inch emery wheel and an 8-inch canvas wheel 
for polishing. 





Building-stone plant, having a monthly output of 12,000 cubic feet of sawed and planed stone. 

Total connected horsepower, 225. Number of motors, 5. Average kilowatt-hours per month, 17,620. 
Kilowatt-hour consumption for 5 months: March, 18,500; April, 19,100; May, 17,800; June, 18,600; July, 14,100. 
Load-factor, 14.3 per cent. 

The electrical energy consumption per cubic foot of stone cut and planed is 2.7 kilowatt-hours. 


Moror INSTALLATION. 
rhe following is a list of the motors installed with their respective drives. The supply source is three-phase 
60 cycle, 220 volts and 220 volts direct current. 


No ate RDM. Application. 





150 850 Drives by chain a 20-foot shaft and 285 feet of countershafting driving one 
| gang saw for cutting stone 17 feet long; seven gang saws for cutting 
stone 15 feet long (six blades each) ; two Bedford Foundry & Machine 
| Company open-side two-head planers, 15-foot bed; one Bedford Foun- 
dry & Machine Company double-platen 4-head planer; two New Albany 
| Manufacturing Company 4-head planers; one 22-inch by 12-foot engine 
' lathe; one 24-inch drill; and one 50-kilowatt, 250-volt compound-wound 

direct-current generator, 700 revolutions per minute, supplying the fol- 
| lowing motors. 

Shunt-wound motor geared to a W. F. Meyers 5-foot diamond saw, 640 
revolutions per minute. 

Shunt-wound motor belted to 40 feet of shafting driving one double-wire 
saw; one 30-inch by 10-foot stone lathe; one 6-foot by 14-foot stone 
lathe; and one 16-inch forge blower, 1,800 revolutions per minute. 

| Series-wound motor operating a Bedford Foundry & Machine Company 
| 10-ton crane. 

Series-wound motor operating a Bedford Foundry & Machine Company 
15-ton crane. 
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dealing ex- 


which illus- 


\n interesting plant 
usively in Bedford stone, 
trates the application of electric motors 
sand and limestone cutting is that 
the John Tait Stone Company, lo- 
ated in Chicago. This plant ,special- 
ves in building stone, handling an av- 
erage of 30 to 40 tons a day. For 
handling this stone 152 horsepower in 
14 220-volt direct-current motors is in- 
stalled and all energy is purchased 
from the Commonwealth Edison Com- 
pany. 
Stone in large blocks, weighing from 
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15 to 40 tons, is received in flat cars 
from the Bedford quarries on a rail- 
road siding adjacent to the stone yard. 
Electrically operated derricks remove 
the blocks from the cars and place 
them on rollers under the gang saws. 
In the Tait plant there are two of these 
saws, one capable of handling a block 
12 feet long and a smaller one capable 
of handling a stone 10 feet long. Each 
is driven by a shunt-wound 10-horse- 
power motor running at 650 revolutions 
per minute. After being sawed into 
slabs the stone is placed in the yard 
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where it is worked for mill work. In 
the mill diamond saws, planers, 
cut and shape the slabs according to 
specifications. 

As it is necessary, of course, to 
protect the commutators of the motors 
from the dust and dampness, all are 
mounted on platforms above the ma- 
chines. With this arrangement motor 
troubles have been very infrequent. The 
accompanying illustration shows nu- 
merous motor applications in the Tait 
plant. Detailed motor data are given 
in the accompanying sheets. 


osc... 


‘ Qeeameiet’ Practice 
nie Rates, New Business 


Some Experiences in Operating 
Small Plants. 

The problem of supplying electric 
eht to the average small town is a 
ery difficult one to solve so as to satis- 
y the people of the town and also the 
stockholders of the company. The 
total amount of business is limited, usu- 
ally being less than three dollars per 
capita. The customers have small bills 
and use no more lighting than is neces- 
ary. The habits of the people are all 
ery similar and there is therefore not 
as large a diversity-factor as is found 
n the large cities. The maximum load 
is small, probably in the neighborhood 
of 30 kilowatts per thousand inhabi- 
tants. In order to keep the fuel bills 
cown to reasonable limits, and also to 
keep the investment as low as possible 
most of the small plants are content 
with one engine and generator of size 
sufficient to carry the maximum load. 
spare machine is installed. As a 
result of this practice the machine is 
operated under very inefficient condi- 
after 11 o’clock at night and in 
go so far as 


No 


tions 
some towns the companies 
to shut down at midnight in order to 
cut down operating expenses. 

The following experiences in a small 
were recounted by Robert S. 
Stewart, before the recent convention 
of the Michigan Section, N. E. L. A,, 
and show what can be done to improve 
conditions. 

When the new management took over 
the plant in question, the service ren- 
dered was till midnight only. Most of 
the lighting was on flat rates. No ef- 
fort was made to replace lamps when 
they were blackened. The regulation 
of the plant was very poor and the 
pressure at the customer’s lamps varied 
from 112 volts to 96 volts. The lighting 
of the stores was very poor and com- 


town 


plaints were general. Many of the 
stores as well as residences preferred 
kerosene oil as an illuminant. The 
street lighting was also very poor, old 
open-are lamps being used and a dyna- 
mo which had apparently seen service 
on the original Ark. Fortunately the 
dynamo armature was in two halves and 
half of the lamps could be kept burning 
while one half of the armature was un- 
dergoing perennial repairs. The moon- 
light schedule was in force and the 
moon usually won hands down in the 
illuminating line. The bills for electric 
lighting were collected whenever the 
Theoretically 
The 


for 


company needed money. 
these collections were quarterly. 
rates were difficult to determine, 
most of the rates of the larger custo- 
mers were arranged after a discussion 
between the two interested parties. 
The new management commenced in 
a systematic way to improve conditions. 
They were met at the start with the 
announcement from the inhabitant that 
they weren’t going to stand for any 
meters. Much to the surprise of the in- 
habitants they were told that the cus- 
tomer would not be charged on a meter 
basis unless he wanted it. A schedule 
of rates was adopted and printed giving 
all customers the choice of flat rates or 
meter rates and specifying that a 5-per- 
cent discount would be allowed on all 
bills paid before the tenth of the month. 
In the course of a few months a few 
protests came in that it was too much 
trouble to pay bills every month and 
that they wished to pay by the quarter 
as formerly. The answer was that that 
was perfectly satisfactory, but when the 
customer found out that he would only 
get a discount on one-third of his bill 
ke usually took the extra trouble to pay 
his bills monthly. Instead of the old 
carbon lamps formerly sold, Gem lamps 


(operating at the lowest voltage) were 
sold at the same price as had been for- 
merly charged for the carbon lamps. 
When a customer came with a com- 
plaint that the lighting was poor, volt- 
meter readings were taken at his lamps 
to see that his pressure was suitable 
and if such was the case he was told 
the trouble was due to the fact 
that he had not bought any new lamps 
in years. The comparison of lighting 
from a Gem lamp with that from one 
of his old blackened lamps usually 
stopped his complaint. Tungsten lamps 
were installed as soon as possible, the 
rate charged for these being a flat rate. 
The high cost of the lamp and the fra- 
gile nature of the filament made it nec- 
essary for the management to guarantee 
the life of the lamp and they did this 
by agreeing to furnish one new lamp 
free for every lamp installed on a flat- 
rate contract, provided that the old lamp 
was returned within a year. The price 
of these extra lamps was included in the 
flat rate charge and was therefore not 
a hardship to either the customer or 
the company. The introduction of 
tungsten lamps on a flat-rate basis made 
it possible for the company to change 
over most of the customers who were 
enjoying special rates to a standard rate 
without offending the customers. The 
improvement in the lighting in the first 
few stores equipped with tungsten 
lamps made the other storekeepers see 
the necessity of better illumination and 
in the course of time the stores were 
so well lighted that it was no longer 
necessary to carry a piece of goods 
over to the light to see what the ma- 
terial in the goods was composed of. 
Service till midnight was so unsatis- 
factory that it was decided as soon as 
the plant changed hands to give all- 
night service. The wisdom of this de- 



















































302 


cision was made plain in the load curve. 
lormerly all customers had left their 
lamps burning continuously and the 
load curve was nearly flat. As soon as 
all night lighting was given it was nec- 
essary to switch off lamps when they 
longer needed, for lamps 
continuously after midnight 
were charged extra for. The saving in 
midnight 
their 


were no 


burned 
before due to store 
keepers turning off light 
they shut up their shops more than 
equalled the extra power required for 
the iron losses in the transformers and 
after 
to 


power 
when 


additional lighting used 
The load 
drop down rapidly before ten o’clock 
and at midnight there was nothing left 
except the lighting and trans- 
former, loss load and that of an 


for the 


inidnight curve began 


street, 
occa- 


sional party. 


The problem of improving the street 
lighting seemed to be very simple of 
solution. Tungsten lighting was intro- 
duced on one street which had never 


enjoyed the luxury of any light before 


and the company paid all of the ex- 
penses of this equipment and furnished 
the light without charge. The lighting 


vas satisfactory to the residents of the 
street and was ultimately extended to 
all thoroughfares. 

The result of three years’ operation 
is the The rates 
lower and the customer may choose the 


following. are much 


rate which is best adapted to his re 


quirements. All-night service is given 


instead of service from sunset until 


The regulation is much bet- 
in the 


midnight 


ter because of the improvement 
the engine and because of 
and 


of 


yperation of 
distribution lines sec 
lines. The 
doubled 


increased 


the heavier 


number cus 


The 


er 


ondary 
eross reéeve- 


The 


much 


tomers has 


has 60 cent 
lighting 
at small 


and at 


nue 


street has been very 


improved additional expense 
to the that 
the company to make a small profit on 
All night and every 
the street 


until 


town rates enabl« 
the street lighting 
night 
iighting 


service is given for 


instead of service mid 


a moonlight schedule. Com 
from other illuminants 
eliminated. Practically all 
lighted electrically 
customer 


night on 


petition has 
nearly 


stores 


been 
the 
there is 


ot are 


and one for every 
eight of population. 

In spite of this increased business 
and revenue the capacity of the power 
plant remains the same and the maxti- 
mum load has increased very little 

The physical valuation of the plant 
but the 


earning 


increased much 
valuation based on the 
power of the plant and on the satis- 
factory service rendered to the custo- 
mers has been increased very greatly. 
This increase is due not to any special 
condition in the 
cial engineering work, but is the result 
of ordinary common sense. 


has not been 


real 


town or to any spe- 


of the 


use 
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The same results can be obtained in 
any small town if the management will 
sO arrange their expenses that every 
additional expense will bring in addi- 
tional receipts in proportion, and if they 
will so arrange their schedule of rates 
that each customer can choose the rate 
to his needs. Special care 


best suited 
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ELECTRIC DRIVE IN A WOOD. 
WORKING MILL, 





By J. E. Bullard and H. W. Watt. 





The .average  central-station man 
would not consider a combination coal 
and lumber company operating a mill 




















Fig. 1.—-Slow-Speed Motor Driving Jointer. 


must be taken, however, to prevent the 
possibility of any customer obtaining 
service at a lower price than the cost 
to the company. 





for general woodworking an especially 
good prospect. He would be apt to 
believe that with such a company the 
cost of fuel for operating a private plant 











Fig. 2.—15-Horsepower Motor Driving 48-Inch Rip Saw. 


This story sounds like the description 
of an unusually badly run system, but 
if you will examine the small unprofit- 
able plants you will find many or most 
of them suffering to about the same 
extent from a too shiftless or too 
thoughtless management. 


would be very low. The wood waste 
would represent the greater part of the 
fuel, and whatever coal might be ne- 
cessary could be purchased at reduced 
rates. In comparing costs, however, it 
is the market price and not the cost of 
the fuel that counts. In a case like 
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this there are three ways of figuring the 
power costs. One way is to consider 
the total fuel cost for the coal used. 
\nother way is to consider the 
fuel cost as the price for which the 
waste can be sold plus the price paid 
for the coal. The third way is to con- 
sider the fuel cost as the total amount 


ELECTRICAL REVIEW AND WESTERN 


sents the profit on the waste and coal 
if it were sold rather than burned. 
Facts like these had great weight 
with the New Rochelle Coal and Lum- 
ber Company, at New Rochelle, N. Y., 
when it had to choose between install- 
ing a private power plant or purchas- 
ing its power from the central station. 

















Fig. 3.—Ten-Horsepower Motor Direct-Connected to Blower. 


for which all the fuel burned could have 
heen sold. The private-plant salesman 
and the consumer are apt to estimate 
costs by the first method. The central- 





It finally decided to buy all its current 
from the Westchester Lighting Com- 
pany. The current is purchased at 
2,200 volts, two-phase, 60 cycles. It is 








Fig. 4.—General View Showing Absence of Belting and Shafting in Plant. 


station salesman usually adopts the 
second. The proper way is to use the 
third method. This usually works out 
to the advantage of the central station. 
Such being the case the difference in 
power costs between the central-sta- 
tion service and the private plant repre- 





transformed by two 100-kilowatt, Scott- 
connected transformers to three-phase, 
220 volts, to supply the motor equip- 
ment. 

Practically every machine in the mill 
is fitted with individual motor drive. 
This method proved the best and cheap- 


ELECTRICIAN 


303 


est for driving the machinery. The fol- 
lowing table gives a list of the total in- 
stallation: 

Horsepower 





of motor 

S OWES GEWE, GRR. occ ccccesc 3 
© Se, GE. ovcdcecancceces 3 
STGP GOWE, GRERsccccccccces ses 5 

em 15 
f....llUcE OS Ol" 10 

5 CEES de ttdrcandsdeuadesas 15 
2 emery grinders, each grouped 

with a boring machine, 

CE. ditdtncstescincavenseden 3 
eb! SOU eae 10 
2 46-inch FIP GRW..cccccccccsss 15 
1 cord-wood saw, grouped with 

a splitting machine........ 5 
l rip saw, (self-feed)... 7.5 
2 mortisers, each ......ccccceee 3 
SO GTI occ ccocscccces 3 
SO reer errr 3 
Se OU vce weecscesiesece 3 
1 two-spindle variety machine 5 
SE GE Si6c saw esevcdscnnens 3 
Pe GED oc w ib vanconccces 3 
Qo Fe Fee 3 
SS rere 3 
BO er Serer 20 
i, ££ aa 10 
DL DMM MARCRIMS 2. ccccccccvces 5 
1 universal machine .......... 7.5 
S ee SE. b45500Keentee sane 3 
Sb ERGREME GIOVEOER cccccccccecse 7.5 
1 30-inch three-drum sander... 15 


There is a total of 39 motors aggre- 
gating 2,445 horsepower. 

The accompanying illustrations give 
an idea of the desirability of this form 
of electric drive. Fig. 1 shows a slow- 
speed, three-horsepower motor driving 
a jointer. Note the convenient location 
of the controller which enables the 
operator to start or stop the machine 
with the least effort. The belting is 
also largely eliminated. 

Fig. 2 shows a _ fifteen-horsepower 
motor driving a 48-inch rip saw. This 
shows the almost entire absence 
of belting. The motor is entirely out 
of the way and takes up very little 
room. A motor-driven blower is 
mounted on a shelf near the saw and 
is operated whenever the saw is in 
operation, 

Fig. 3 shows a ten-horsepower motor 
direct-connected to a blower. The en- 
tire unit is mounted on a hanging shelf 
where it is out of the way and takes 
up no valuable floor space. The con- 
troller is mounted on the under side 
of the shelf and is within easy reach 
of the operator. 

Fig. 4 illustrates the entire absence 
of main-line shafting, counter-shafting 
and long belts. The only belts used 
are small and out of the way. 

This installation has been in constant 
operation for about a year. With an 
average working week of 50 hours the 
consumption runs about 8,400 kilowatt- 
hours per month and the maximum de- 
mand averages about 50 kilowatts. 

Some of the advantages of central- 
station service and _ individual-motor 
drive which this installation has dem- 
onstrated are as follows. The entire 
absence of overhead belts makes the 
light better. The complete elimination 
of line shafting reduces the fire hazard. 
There are no heavy inaccessible bear- 
ings which can become covered with 
fine sawdust and saturated with oil. 


also 
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There are no such bearings to get out 
of order, overheated, set fire 
to the sawdust and burn down the mill. 
The machines are placed in the most 
convenient In several cases 
this location is that 
very expensive to transmit power to 
it through shafting and belts. 
The machires also can easily and cheap- 
ly be relocated if for any reason it is 
desirable to The 
varies in proportion to the amount of 
The overhead charge 


become 


locations. 


such it would be 


line 


do so. power cost 


work turned out. 
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MULTIPLE-SERIES AND SERIES- 
MULTIPLE WIRING. 


By Z. C. Adams. 


Much confusion often arises in the 
mind of the average electrical worker 
when he attempts to distinguish sharp- 
ly between the systems of wiring gen- 
erally known as multiple-series and 
series-multiple. 

Indeed some textbooks seem to con- 
fuse the two terms, using one for the 
other and leaving the reader with a 
somewhat vague understanding of the 
principles of the two systems. There 
is really just as much difference be- 
tween the two systems as there is be- 
tween simple series and multiple wir- 
ing. 

The writer hit upon a simple 
scheme for differentiating between the 
two systems, by means of which one 
tell at a glance which system he 
is dealing Here it is in a nut 
shell. Consider the groups of lamps 
rather than the lamps themselves. If 
the groups are in multiple, the system 
If the groups are 


has 


can 
with. 


is multiple-series. 


oo DD Pow 


1.—Multiple Circuit. 





M0-V. 
Yorrrs 





Fig. 


in series the system is called series- 
multiple. 

Let us see how the multiple-series 
system is evolved from the simple mul- 
tiple system that we use every day in 
our house wiring. Fig. 1 represents in 
a simple form the multiple system. In 
this system the lamps must be of the 
same voltage as the mains, since they 
are connected directly across them, 
and the current flowing in the mains 


is of course proportional to the num- 
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of belts it is safer 
and freer from serious accidents. The 
speed regulation is far better than in 


minimum number 


steam-driven plants. 
This 


much 


aroused so 
comment that several 
other woodworking plants are planning 
to install individual drive and purchase 
electric current. The Westchester 
Lighting Company expects to close 
contracts with many of them before the 
close of the year and looks forward to 
is very greatly reduced and with the 


plant has already 


favorable 
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ber of lamps connected, or in other 
words the total current flowing is equal 
to the sum of the currents flowing 
through each lamp. 

Now supposing that the voltage be- 
tween mains is raised from 110 to 220 
volts, we may still use our 110-volt 
lamps by combining them in series 
groups of two each. Our groups are 
now in multiple, while the lamps are in 
series, so that according to our rule 
our system is now multiple-series. 
(See Fig. 2.) 

In this system each lamp gets only 
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Fig. 2.—Multiple-Series Circuit. 
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1/n the total voltage where n repre- 
sents the number of lamps in series. 
The current flowing is now one-half 
what it was before, for the same num- 
ber of lamps of equal candlepower. 
Therefore only one-fourth as much 
copper is required for the same per- 
centage drop in voltage. 

Let us deviate just a moment from 
our course to see how the three-wire 
system is evolved from our multiple- 
series system. If we run a third wire 
connecting all the junction points of 
the two lamps in each group with the 
neutral point of our source of supply, 
(i. e., the middle point of the transform- 
er secondary winding, or the junction 
point of our two generators which are 
im series with each other) we will then 
have a complete three-wire system. 
The third or neutral wire of the sys- 
tem will carry no current just so long 
as the loads on each side of the neutral 
are equal. Should, however, a portion 
of the lamps on one side burn out, or 
the system for any reason become un- 
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making the year 1912 a record breaker 
for installing motors to be used for 
driving woodworking machinery. 


_—_- 
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One of the questions in an examina- 
tion in English at Harvard this year 
read, “Give a description of the most 
interesting house you have ever vis- 
ited.” In answer to this one of the ap- 
plicants, a graduate of the Newton 
High School, wrote a description of 
the House of Edison Light. Evidently 
the House made the right impression. 
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balanced, then the neutral wire will 
carry a current equal to the difference 
between the currents flowing on either 
side. Since the neutral wire is usually 
made equal in size to the outer wires, 
it is evident that the three-wire sys- 
tem requires only three-eighths as 
much copper for the same drop and 
load, as the two-wire system. 

Referring again to Fig. 2, it is evi- 
dent that if we remove all the groups 
but one, we will have a simple series 
system. Therefore, the only difference 
between the series system and the 
multiple-series system is that the latter 
consists of several groups instead of 
one group. Or in other words, the 
first consists of a series of lamps, the 
second consists of a multiple of series 
of lamps. 

The National Electrical Code does 
not approve of multiple-series or series- 
multiple lighting systems, but does al- 
low simple series lighting under cer- 
tain conditions, and also permits small 
motors to be connected in series-mul- 
tiple or multiple-series, but only with 
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Fig. 3.—Lamps Connected 


Multiple. 


in Series- 


the special approval of the local in- 
spection bureau. 

We see from our study of the sub- 
ject thus far, that wiring that frequent- 
ly passes for series wiring, is strictly 
speaking multiple-series, since there are 
nearly always more than one group of 
lamps used. The writer therefore be- 
lieves that the Code should be a little 
more explicit in this particular ruling. 

The multiple-series system is used 
to a considerable extent in car lighting, 
car and suburban-station lighting, and 
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in other locations connected with 
street-railway work. We also find the 
system used to a small extent for sign 
wiring and decorative lighting, espe- 
cially since the advent of the low-volt- 
age tungsten lamp. 

We now come to the series-multiple 
system, which is still more closely re- 
lated to the three-wire system, since 
we actually have a third wire running 
throughout the system, which is com- 
mon to every two groups of lamps, but 
which does not connect with the source 
of supply. 

This common wire will carry no cur- 

t beyond those points at which the 

lamp of the first group and the 

st lamp of the second group tap off, 
nd of course need not extend beyond 
se points. The current flowing in 
the common wire will divide propor- 
tionally among the lamps connected in 
multiple to it. The total current will 
likewise be proportional to the num- 
ber of lamps in multiple on one side 
of the system, and each lamp will re- 
ceive 1/n times the line voltage, where 
n stands for the number of groups in 
series across the mains. In Fig. 3, n 
is of course equal to 2, but might be 
any number, according to the ratio 
of the lamp voltage to the line voltage. 

A serious disadvantage of this sys- 
tem is the unbalancing feature. When 
part of the lamps in one group burn 
out, the remaining lamps in that group 
are forced to carry an abnormally large 
current. 

The system has however found 
some adaption for sign work, and forms 
a convenient method of banking lamps 
for testing purposes. 
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Suggestions Supplementing the 
Code. 

Che Washington Surveying & Rating 
Bureau, of Seattle, Wash., has adopted 
the practice of inserting under the front 
cover of each copy of the 1911 edition 
of the National Electrical Code which 
it gives out, a small pamphlet contain- 
ing suggestions along the line of good 
electrical construction and the proper 
interpretation of the Code. There is 
also an index of the changes in the 
Code incorporated in the 1911 edition 
thereof. 

Some of the more interesting matter 
in this pamphlet is given below. 

General Suggestions. 

In laying out a system of electrical 
wiring for a building the chief consider- 
ations are—safety, satisfactory opera- 
tion, convenience, neatness, and econ- 
omy. That system which combines all 
of these is the ideal. The characteris- 
tics of the three principal types of in- 
Stallations are as follows. 

Open cleat—this method of wiring, 
while low in first cost, has high mainte- 
nance charges and lends itself admira- 
bly to extensions by incompetent per- 
sons. Wires become interfered with; 
Pulled down from their supports and 
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broken, and in contact with wires of 
other systems such as telephones and 
bell circuits; also in contact with pipes 
and surfaces. All of which tends to in- 
crease the fire hazard and to interrupt 
service. 

The concealed knob-and-tube sys- 
tem, while not open to as many criti- 
cisms as the open cleat has still some 
bad features. There is the constant de- 
terioration of insulation on the con- 
ductors and disarrangement of wiring 
by lathers, and moisture troubles which 
cannot be detected until serious trouble 
results. 

Conduit wiring when properly in- 
stalled closely approaches the ideal. 
The conduit will last as lomg as the 
building. Old wiring may be withdrawn 
when it becomes defective or too small 
to properly carry an increased load and 
new wire drawn in its place. Conduit 
installations usually are more free from 
extensions made by incompetent per- 
sons. While the cost of conduit in- 
stallations is greater than either of the 
two systems above mentioned, this is 
more than compensated for by its ad- 
vantages. Great stress should be laid 
on these facts to make the use of con- 
duit more general. 

Flexible cord—perhaps no piece ot 
apparatus suffers greater abuse than 
flexible cord for pendant purposes. 
Common lamp cord should be used only 
for lamps which hang freely in the air 
and which are not likely to be moved 
sufficiently to come in contact with sur- 
rounding objects. 

The use of this cord is common in 
mercantile risks, department stores 
and dwellings and many fires have been 
directly traced to its misuse. For all 
portable work flexible wires and cables 
especially designed to withstand this 
severe service should be used and the 
lamp should always be protected by a 
substantial lamp guard. Incandescent 
lamps are a source of danger if not 
properly protected, as there is generat- 
ed in them sufficient heat to carbonize 
certain materials as wood, paper and 
cloth, which would burst into flame 
at any minute when in this condition. 
The lamp guard is further a paying in- 
vestment, preventing as it does, the 
breakage of lamps. 

All cut-outs must be placed in ap- 
proved cabinets whether the inclosed 
cartridge, plug, or open link type of 
fuses are used. Field experience has 
fully demonstrated the fact that the 
open link fuse is often substituted for 
the cartridge and plug fuse, making 
poor contact and resulting in the heat- 
ing of the terminals, which is very lia- 
ble to cause a fire. The blowing of an 
open link fuse is always attended with 
danger. The fire records are full of 
instances of fires which would probably 
have not occurred had the cut-outs 
been properly placed in cabinets. 

It is strongly recommended that all 
cabinets be constructed of steel. The 
wood cabinet is liable to get out of 
shape so that doors will not close. A 
cabinet is of no value unless the door 
closes snugly to the rabbet and is kept 
closed at all times. 

In laying out an installation, the 
fuses and switches should be grouped 
at centers of distribution as far as pos- 
sible to facilitate the renewal of fuses 
and other repairs. 

Service switch should be located as 
close as possible to the point where 
wires enter building, not to exceed 15 
feet, and within 7 feet of the floor. 
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At three-way and gang switches taps 
must be made and secured outside of 
boxes. 

Where short pieces of conduit are 
used same must be equipped at each 
end with condulet or outlet box. 

Where conduit is used for service 
outlets, conduit must extend beyond 
building at least 12 inches and must 
clear all awnings. 

Wires must be knobbed so that strain 
will not come on tap or end of tubes. 

Wires must be knobbed at top and 
bottom of partition, that is, just above 
mud tubes and below the plates. 

Broken tubes or knobs must not be 
used for mud tubes. 

In attics which are reached by a 
stairway, wires must be run through 
floor joist and in no case knobbed on 
under side of roof rafters. 

In attics which are reached only by 
scuttle hole, wires must be kept at least 
5 feet from same and must not be 
knobbed to top of floor joists. 

In open attics where it is necessary 
to jump from. ceiling joist to roof 
rafter, wire must be run as close as 
possible to the eaves, or be protected 
by suitable boxing. 

Service outlets must be kept at least 
6 inches apart. 

No wire smaller than No. 12 may be 
used for service outlets. 

On conduit work, cabinets, junctions 
and pull boxes must be made of painted 
galvanized or enameled iron, the mini- 
mum thickness of same to be No. 14. 
With wooden door and trim such parts 
must be lined with sheet metal, the 
minimum thickness of which shall be 
No. 16 steel. 

Conduit must be installed so that it 
will not be necessary to leave fish wire 
in same in order to pull in conductors. 

Where outlet boxes are used for me- 
ter loops, approved bushings must be 
used to bush holes. 

Each meter or flat rate circuit must 
in all cases be controlled by separate’ 
fuses. 

Where meters are not banked either 
a switch or fuse block disconnecting 
all wires of meter loop must be in- 
stalled. 

Where cord drops are to be installed 
on combination outlets, where gas fix- 
tures are in place, gas fixtures must be 
taken down or an insulating joint in- 
stalled in fixture. 

Canopies must not be secured to ceil- 
ing until after inspection. 

Great care should be exercised in the 
choice of circuits and the number of 
outlets on each that for present or fu- 
ture use the load is kept within the 660- 
watt limit. In keeping with this it is 
strongly urged that for common or res- 
idential lighting no more than 8 outlets 
be allowed per circuit and for business 
purposes less than that number. 

Bell-Ringing Transformers. 

(a) Must be so mounted that the case 
shall be at a distance of at least one 
foot from combustible material or sep- 
arated therefrom by non-combustible, 
non-absorptive insulating material, such 
as slate, marble or soapstone. This 
will require the use of a slab or panel 
somewhat larger than the transformer. 

(b) The primary wiring must be in- 
stalled in accordance with rules for 
class “C” wiring in the National Elec- 
trical Code. Each transformer must be 
protected by a fuse not exceeding 2 am- 
peres in capacity. No lighting will be 
permitted on the primary wiring of the 
circuit. 
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(c) Must be protected from mechan- 
ical injury when so located as to be 
liable to such injury. 

In cities having inspection depart- 
ments where local requirements are 
more rigid than the Code these local 
requirements must be rigidly enforced 
in all cases 

In the event that any doubt exists 
relative to the interpretation of the 


Code rules same should be referred to 
the City Inspection Department or to 
the Electrical Department of the Wash- 
ington Surveying and Rating Bureau. 
is urged that specifications cover- 
electrical installations have a clause 
requiring a certificate of ap- 
from this latter office. No fee 
is charged for inspection other than the 
ry traveling expenses of an in- 
ctor from and to Seattle. When sev- 
ral inspections are made at any one 
these expenses will be divided 
the various parties calling for 
‘tion 
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Drying Out Motor Windings. 
\n exchange tells of a plant in which 


5,000-volt alternating-current mo- 


some 


tors became so damp during a period 

idleness that it was unsafe to put 
them into service again without first 
drying out the windings. They were 
dried by being connected to the low- 
tension side of a transformer which 
stepped the pressure down from 5,000 
to 260 volts. The atmosphere of the 
room being very damp, the motors 
were thereafter connected to this low- 
pressure circuit whenever they were to 
be put out of commission for awhile, 
and it was found that this process, 
though not a very economical one, pre- 


vented condensation on the windings. 





















ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


SOME INTERESTING UNDER- 
GROUND ELECTRICAL 
WORK. 

A Description of a High-Tension In- 
stallation. 

In the case of overhead electrical 
circuits the location of faults is often 
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work does not, as a rule, lead to such 
annoying consequences as may be ex- 
pected when underground installations 
are not properly made. On certain 
classes of underground construction, 
moreover, the conditions of service are 
peculiarly exacting. For example, in 
the case of some underground installa- 


tions of transformers, the transform 


er 





Fig. 2.—Method of Running Leads to Primary and Secondary Fuses. 


very easy and the making of repairs 


relatively simple. Hence, although it 





Fig. 1.—Showing High-Tension Cables and Transformer. 


The voltage was not sufficient to cause 
the machines to run, but was sufficient 


to keep the windings warm. 


is always highly desirable that overhead 
work be skilfully and carefully in- 
stalled, lack of thoroughness in such 


vaults are liable to be more or less 
damp always, and during heavy rains 
they may be flooded to such an extent 
as to submerge completely the elec- 
trical work within them. The construc- 
tion shown in the accompanying pho- 
tographs, besides being a splendid ex- 
ample of proper design and good work- 
manship, is especially interesting as 
showing how work must be done to 
withstand the trying conditions just re- 
ferred to. Furthermore, the _ installa- 
tions illustrated here being parts of the 
equipment of the signaling system of 
a great railway, it was necessary to in- 
stall all apparatus and circuits with a 
special view to insuring the greatest 
possible freedom from breakdowns, 
and, at the same time, in such a way as 
to make the equipment as convenient 
as possible for inspection and repairs 
in case troubles should occur. 

Figs. 1, 2, 3 and 4 are photographs 
of subway transformer installations of 
the Chicago & Northwestern Railroad. 
The plants seen in the figures, and a 
number of others similar to these, were 
installed for this road not long ago by 
A. S. Schulman, one of the large elec- 
trical contractors of Chicago. 

The transformer vaults, a large part 
of the interior of one of which is shown 
in Fig. 1, are located near the signal 
towers and signal bridges which they 
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these extending for some dis- 


tance from the Terminal Station in 
Chicago out along the two divisions 
of the road. Alternating-current power 
is brought into each vault at a pressure 
of 6,600 volts. Here it is stepped down 
to 220/110 volts, at which pressure it 
is transmitted to the nearby tower or 
bridge. The transmission both to or 
from the transformer vault is effected 
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bell in the manner indicated in Fig. 3. 
One of these cable bells, all of which 
were supplied for this job by the Elec- 
trical Engineers Equipment Company, 
of Chicago, is shown clearly just under 
the iron-pipe frame work in the right- 
hand of Fig. 3. This bell 
that no wiping of joints is 


side is so 
arranged 
necessary to secure a water-tight joint 


where the lead-covered conductors en- 





Fig. 3.—Cable Bell and 


by means of lead-covered cables drawn 
into Orangeburg fiber conduit laid un- 


derground. The transformers shown 
in the photographs all happen to be 
three-phase units, but single-phase 
transformers are employed for supply- 
ing service to the signal bridges. The 
three-phase transformers furnish cur- 


rent to signal towers, the load here be- 
ing heavier than that at the bridges. 


The transformers in these plants, 
which were manufactured by the Gen- 
eral Electric Company, are of the 
standard subway type. The iron tanks 
containing the coils, and the oil in 
which these submerged, are air and 
water tight. Each tank is equipped 


with a drain plug and an oil gauge. 
There is also an opening in the top of 
the case which under normal conditions 
is kept closed by means of a sort of 
This diaphragm ar- 
ranged to open automatically and allow 
the escape of gases 


diaphragm. is 


and oil in case the 
latter should become excessively hot 


as the result of an overload on the 
windings. 

The point of entrance of two high- 
tension cables is shown in Fig. 1. One 
oi these cables passes through to 


another vault, and the other supplies 
current to the primary of the trans- 
former seen in the picture. The high- 
tension primary cable passes into a cable 





Part of Bus-Bar Rack. 


ter it. From Fig. 4 it may be seen how 
the conductors are brought out of the 


cable bell and carried to the bus-bars 
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supported by means of high-tension 
insulating supports bolted to an iron 
framework secured to the wall by 
means of expansion bolts. All iron 


work in these installations is of gal- 
vanized material and all bolts, screws 
and the like are of brass. A different 
of bus-bar 


type support is shown in 
Fig. 3. Here the supporting rack is 


made of galvanized iron pipe. 

The busses are 10,000-volt Okonite 
solid 4/0 conductors. The Electrical 
Engineers Equipment Company’s bus- 
bar supports are used, and these have 
been subjected to a test of 28,000 volts 
while it stated. 
The boxes seen below 
Fig. 1 contain the primary fuses. 
These General Electric water- 
tight, cast-iron fuse boxes, there being 
a separate box and fuse for each lead 
of the primary circuit. The primary 
lead is brought to the fuse cabinet, and 
also run from the cabinet to the trans- 
former, as lead-covered cable. In Fig. 
4 the method of passing into and from 
the fuse cabinet The lead 
covering is slipped into a sleeve and a 
wiped joint made, this insuring a water- 
tight connection. A somewhat similar 
process is employed in connecting to 
the transformer. 

The low-tension sides 


wet, is 
the bus-bars 
in 
are 


shown. 


is 


of the trans- 
formers are also fused. “Noark” fuses, 
by the H. W. Johns-Manville 
Company, are employed in the second- 
aries. 

Fig. 4 is especially interesting as 
showing the method of tapping off for 
a transformer connection on a high- 
tension circuit through the 


made 


passing 





Fig. 4.—High Tension Circuit Passing Through Vault. 


from which the primary side of the 
transformer is supplied with current. 
In Figs. 1, 2 and 4 the bus-bars are 





vault where the transformer is located, 
to another vault more remote. The 
figure shows rather well the neat, thor- 
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ough construction characteristic of the 
entire job 

One of the ground wires to the pri- 
mary cable is shown on the wall at the 
back of Fig. 3. Throughout the sys- 
tem, all cables, transformers, primary 
fuse boxes, and bus-bar racks are con- 
together grounded with 
wire, at vault, the 


nected and 
No. 4 copper 
arrangement being such that the ground 
connections are not over 600 feet apart. 
At these connections, the ground wire 
is carried down through conduit to 
depth of 30 feet below the surface of 


each 


the ground, to a Federal ground 
plate. It was considered advisable to 
carry the ground wire to this 
depth because of the nature of the 
filling-in around the vaults, this being 


of sand and gravel, a material which 
tends to dry out rather quickly. 
~- >--o___ 
Wiring for Moving-Picture 
Theaters. 
It seems that there is a disposition 
part of some of the owners of 


on the 
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1.—Front View of Compensator and 
Fuse Cabinet. 


Fig. 


moving-picture theaters in England to 
adopt the use of small electric gener- 
ators driven by means of oil, gas or 
gasoline engines as a source of power. 
The Electrical Times thinks that this 
tendency, which is unfortunate both for 
the owners of theaters and for the cen- 
tral stations, may be due in a measure 
to the fact that ordinary lighting rates 
are sometimes charged for power con- 
sumed in the operation of the lantern 
arc. It is stated that storage batteries 


have been employed to make it pos- 
sible for the theater to keep off of the 
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central-station lines during hours of 
peak load. 

The practice of throwing the lantern 
arc directly on the circuit, with only a 
resistance in series with it to reduce 
the voltage, is deplored in the paper 
referred to, and the use of the motor- 
generator suggested. The ar- 
rangement proposed is such that the 
arc may be operated either from this 


set or thrown on the line directly, at 


set is 


will. 

Nothing but electric light or lime- 
light is allowed within the lantern, and 
even then the film is liable to catch 
fire if it stops for a second or two, 
according to this writer. 

Nothing but electric light or lime- 
light is allowed within the lantern; even 
at that the film is prone to fire if it 
stops for a second or two. So long 
as it travels rapidly past the focussed 
beam it is safe. Within the lantern- 
room all insulation of cables must be 
wrapped with fireproof material. When 
the lamp is working there must be no 
more than 110 volts across the double- 
pole switch. 

There must in all cases be a separate 
control switch for the auditorium light- 
ing placed in the auditorium. The lan- 
tern service must be on a separate cir- 
cuit from the source of supply. No 
wooden switchboards are suitable for 
this work, iron frames should be em- 
ployed, with as little slack cable be- 
hind them as possible. The Home 
Office, in fact, calls for a minimum of 
slack cable and for simplicity of con- 
nections easily followed out. 

It is in the working of a lantern 
film that the electric arc s almost 
into contact with an explosive, says 
The Electrical Times. This journal 
thinks that behind the scenes, in the 
course of a provincial weekly change of 
program and_ scenic arrangements, 
Providence is tempted very sorely 
sometimes. No true friend of electric 
lighting would claim that it cannot 
give rise to fires in such abnormal cir- 
cumstances; it is only possible to es- 
tablish that electric lighting is im- 
measurably safer than any other illu- 
nminant. Hence it is used in powder 
magazines and gas-works. 

too. 

Powers of New York State Board 
of Fire Underwriters. 
Attorney General Carmody of New 
York, in an opinion given last week, 
holds that neither the New York state 
board of fire underwriters nor any 
other unofficial body has legal juris- 
diction to name conditions, frame 
specifications or supervise the installa- 
tion of electrical appliances in public 
or private buildings. Such powers, the 
attorney general holds, are to be exer- 
cised only by the state fire marshal.— 

Insurance World. 
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MOUNTING COMPENSATORS 
AND CUTOUTS. 


By H. G. Wilson. 


The location of the cutouts and 
compensators for induction motors is 
generally decided upon by relative 
convenience of operation and good 
mechanical support, the latter being 
on account of the weight involved, 
especially so in the larger sizes. In 
shops of the average size the walls 
are generally used for supporting cut- 
outs and compensators, but with mo- 
tors placed in the middle of shops of 
the larger kind, other means of sup- 
port must be devised. The figures ex- 
plain one of such, in which the roof 
supports, consisting of 12-inch cast- 
iron pillars, were used for this pur- 
pose. 

To the two ends of a piece of five- 
sixteenth by two-inch strap iron, long 
enough to partially encircle the posts, 
were welded to threaded pieces of half- 
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Fig. 2.—Side View of Same Installation. 
inch rod iron. Two of these pieces, 
one for the top and one for the bot- 
tom fastening, clamp the framework 
to the posts. Figure 2 shows a piece 
of half-inch by two-inch iron used for 
the fastening of the clamps, as well as 
for the vertical strips of one-fourth 
by two-inch strap iron, to which the 
cartridge fuse slate base and com- 
pensator is also bolted. 

The extra space provided by reason 
of the “U” shape of the ends of Fig. 2 
gives plenty of room for the connect- 
ing cables between the studs back of 
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the fuse base and the compensator. 
The slate base is mounted as shown 
No. 5.5 solid knobs placed 
between it and the framework. The 
conduit containing the feed wires is 
ended in an outlet fitting, having a 
three-wire opening, and is fastened by 
means of a strap of thin iron to the 
crosspiece shown in the sketch. After 
the wires pass through the starting 
mechanism they are run to the motor 
onduit, this being changed to meet 
different requirements of the mo- 

locations. 

ene ee 
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Among the Contractors. 
imes H. Linker has recently started 
in the electrical contracting business at 
Vest Main Street, Bozeman, Mont. 


H. Lamont, 160 North Fifth 
nue, Chicago, has been awarded the 
tract for the electrical work in the 
ing School building, in that city. 

contract includes the wiring for 
incandescent lamps and one motor. 


The Alloway Electric Company, 30 
North LaSalle Street, Chicago, is in- 
stalling the electric wiring for 440 in- 
candescent lamps in a new building 

cted by George Bockus, in Chicago. 


Che firm of Henry Newgard & Com- 
pany, 945 Washington Boulevard, Chi- 
cago, has secured the contract to in- 
stall the wiring for 650 incandescent 

mps and 29 motors in the wall paper 
mill of Sears, Roebuck & Company, in 
that city. 


Herbert Hymer, formerly with the 
Jemes Clark, Jr., Electric Company, of 
Louisville, Ky., has started in the elec- 
trical contracting business in that city. 
His office is in the Realty Building. 


A. D. Hotson, constructing electrical 
engineer, Vancouver, B. C., has recently 
moved his place of business from 625 
Pender Street to 1059 Hamilton Street, 
where enlarged shop facilities are avail- 


1 


able, 


E. D. Fuchs & Company, 64 West 
Randolph Street, Chicago, has ob- 
tained the contract for wiring the Hyde 
Park Hotel, Chicago, for 800 incandes- 
cent lamps. 


The firm of Kohler Brothers, 343 
South Dearborn Street, Chicago, has 
teen awarded the contract for installing 
the wiring for 800 incandescent lamps 
and 7 motors for S. Phillipson, Chicago. 


The Miles City Electric Company, 
of Miles City, Mont., is installing the 
wiring in the new Smith Block in that 
city. This is a three-story block, built 
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of concrete, and the wiring will be eii- 
tirely in concrete. 


Through the co-operation of the 
Commercial Club with Hughes and 
Deiters, owners of the electric light 
plant in Dickinson, N. D., an orna- 
mental street lighting system will be 
installed in that city. The initial in- 
stallation will consist of 84 five-light 
cluster, ornamental posts. An arrange- 
ment has been arrived at whereby the 
merchants on those streets on which 
the posts will be placed will pay for 
the installation while the city will pay 
for the current. 


The Dickinson Electric Wiring & 


Fixture Company will install the sys- 
tem, upon which work will be started 


shortly. 
—___~~+-»—___—. 
BOOK REVIEW. 


“The Cornice Work Manual.” By 
Sidney P. Johnston. Chicago: The 
American Artisan Press. Cloth, 234 
pages (5%4 x- 8% inches), 184 illustra- 
tions. Supplied by the Electrical Re- 
view Publishing Company for $3.50. 

Although written for sheet-metal 


workers, this volume should interest 
electrical men for two reasons, one 
being because of the forty cuts of knots 
and rope fastenings in the chapter on 
“The Management of Ropes and Hoist- 
ing Tackle.” Few contractors or wire- 
men know how to use ropes with as- 
sured safety when hoisting materials. 

The other reason lies in the con- 
trast between the apparent lack of 
progress in the methods of sheet-metal 
workers (as reflected by this volume) 
and the methods of the modern elec- 
trical contractor. The fact that the 
publisher of one of the leading week- 
lies in the metal-working line should be 
justified in issuing such a book from 
plates made twelve years ago, tells its 
own story and this is confirmed by the 
meager chapter on the important theme 
of “Estimating.” This does not even 
hint at the systematic cost records used 
by successful contractors in other lines, 
nor does it give any detailed example 
to show how the costs may carefully 
be figured even in a crude way. In- 
stead, it generalizes and lays down this 
remarkable rule for ascertaining the 
cost of the labor on a given piece of a 
conventional type: Take the price at 
which others sell this piece and deduct 
the cost to you of the material in it; 
the difference will be the desired cost 
of the labor plus your profit. How 
many electrical contractors would sur- 
vive if they figured their costs by the 
same method? 

However, the 170 cuts devoted to 
cornice making are clearly drawn and 
well explained, so that aside from cost- 
figuring the book should prove a valu- 
able one for sheet-metal workers. 
ALBERT SCHEIBLE, 
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LETTER TO THE EDITOR. 


Explanation of a Static Prank. 
To the Editor: 

On page 210 of your issue of August 
3, is an article by Philip Edelman, en- 
titled “A Static Prank and a Conclu- 
sion.” This is a description of a very 
interesting incident, or probably we 
may say coincidence. We disagree 
entirely, however, with the explanation 
given by the author of break in the 
wire. 

The author considers that the burn- 
ing in two of the wire was caused by 
“the resistance of a right-angle bend 
to a high frequency discharge.” It 
should be borne in mind that the im- 
pedance of an ordinary circuit to high- 
frequency discharge is almost entirely 
made up of reactance and not resis- 
tance. The effect of a bend even upon 
this reactance is frequently very great- 
ly exaggerated. Unless an actual loop 
exists, the principal effect of turns and 
bends is due to the increased length of 
wire. (For the benefit of critics, this 
is a mild statement.) The resistance 
per unit length is no greater at the 
bend than elsewhere for any frequency 
which might have existed. The melt- 
ing of the conductor at this point can- 
not be explained in any degree in this 
manner. 

The writer will venture a possible 
seems possible that 
the conductor may have been very 
much weakened mechanically at the 
bend, perhaps very nearly broken in 
two. Even in this condition its con- 
tinuous carrying capacity would prob- 
ably exceed that of the fuse wire which 
protected it. Now when the lightning 
discharge took place, the high poten- 
tial caused a discharge across the lamp 
socket. The heating of the wires of 
the circuit by the lightning current was 
probably very small, but the dynamic 
current followed the static spark, pro- 
ducing a short-circuit. With the high 
current of the short-circuit, heat was 
generated at the portion of small cross- 
section at the bend too rapidly to be 
carried away by the adjacent copper 
and the wire was burned in two at 
this point before the fuses could act. 
Of course, the small clearance between 
the ends would not suffice to clear the 
circuit which was finally opened by the 
blowing of the fuses. The same effect 
might have taken place had _ the 
short-circuit been induced by any oth- 
er cause. The explanation offered may 
not be the true one but we are certain 
that the explanation offered by the 
author is mistaken. However, his con- 
clusions regarding the desirability of 
strict adherence to the Code require- 
ments and to the inadvisability of too 
sharp bends are not affected. 

R. W. ATKINSON, 

Pittsburgh, Pa., August 10, 1912. 


explanation. It 
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Dollar Wiring Kinks. 











Every reader is invited to con- 
tribute to this column. It does 
not matter how few words are 
used to explain a “Dollar Wiring 
Kink,” provided the idea is made 
clear; and if a diagram is neces- 
sary, a rough pencil drawing will 
serve. The idea itself must, of 
course, be new and bright. A dol- 
lar will be sent to the contributor 
upon publication. 




















Pulling Wires Out of Conduit. 

While re-wiring a building recently I 
found it difficult to pull some of the 
eld conductors out of the conduit, 
they seemed to have stuck to it. After 
pulling for some time without success, 


as 


I pushed a fish-wire into the conduit, 
and was able to fish alongside the con- 


ductors to the next outlet Then by 
seesawing the fish wire back and forth 
several times I loosened up the con- 
ductors and they came out easily 
W. J. Ayton 


Plan for Putting Standard in Circuit. 
Finding it necessary to calibrate our 
switchboard instruments I made up an 


attachment as shown below. 


Our switchboard is equipped with 


cartridge fuses, having knife-blade con- 


a ¢ + 
2 Strips Sheet 
‘Copper % ¥? 





t 
age 


“ort r 







1.—Fuse and Connections to Shunt. 





Fig. 


I drilled half-inch holes through 
contacts and bolted a piece of bus- 


yar copper on either end I also bolt- 


ed two strips of three-thirty-seconds- 
ich copper on either end with the 
same bolts that hold the busbar cop- 
pet Che busbar copper is one-fourth 
inch thick and fits the same contacts 
is the tuses The strip copper has 
slots cut in it to receive the shunt of 
the standard instrument. By loosening 
the bolts which hold the strips they 
may be moved closer together to fit 
the shunt In running the test the 
fuse is removed from the circuit, and 
ne which has been blown is substi- 
tuted for it George M. Martin. 


Making Conduit Couplings. 
When it is necessary to put in a “run 


ner” “running thread” in conduit 
the following may 
Cut a thread on one pipe long enough 


clear 


or 


be serviceable. 


to allow the coupling to screw 
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and the thread. Saw off 


about one-quarter inch of the coupling, 


on expose 


screw it clear back, and then put on 
the rest of the coupling. The larger 
part of the coupling may now be run 


on to the pipe to be coupled up and 
the quarter-inch part used as a lock- 
nut without turning either pipe. Both 
pipes are butted the joint as 
solid as in a straight run and looks just 
the Drummond. 


is 


and 
same A. J. 


An Interesting Method of Installing 
Cutout Cabinet. 

The accompanying sketch shows a 
convenient and practical of ar- 
ranging the circuits of a cutout panel 
when there is not room to bring the 
branch circuits out at the sides of the 


way 


cutout panel box. All circuits are 
carried through conduit. A is a stand- 
ard cabinet containing switches and 


cutouts for several lighting or small- 
motor B is a steel junction 
box installed near the ceiling. C rep- 
resents the main line passing through 
junction box to the cutout panel. 
the branch circuits are carried from 


circuits. 


the 
All 
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Electric Alarm for Water Gauge. 

I have just been called upon to make 
an electric device that will sound an 
alarm when there is low water pres- 
sure. I accomplished this by connect- 
ing a six-inch electric bell in a circuit 
with a specially prepared water gauge. 
I took a common water gauge and in- 
sulated the inside mechanism, 
includes the hand, from every other 
part of the gauge. To a fixed part of 
this I soldered a short piece of fixture 
wire; and the other end I connected 
to a well insulated binding-post, which 
was made fast to the outer rim of the 
gauge case. I also insulated the dial 
from all other parts of the gauge, and 
soldered a piece of fixture wire to the 
under surface of this, and connected 
the other end of the wire to another 
building post on the outer casing. We 
wanted the alarm of sound when the 
water pressure reached fifteen pounds; 
so I treated my electric gauge for fif- 
teen pounds water pressure, then fas- 
tened a small brass post on the dial, 
at that point, just below the hand. 

As readily seen, the hand 


which 


can be 


Fi 
















Fig. 2.—Arrangement of Cabinet. . 


cutout panel through two conduits 
From the junc- 


the 
to the junction box. 
tion box each circuit is carried through 
its own conduit to the lamps or mo- 
tor for which it is to provide current. 
G. J. Leach. 


Putting Wire in Fixture Arms. 


In where fixture arms 


are full of bends and right-angle turns, 


some cases 
it is almost impossible to get anything 
through them. taking several 
lengths of chain from pull-chain sock- 


By 


ets and soldering them together to the 
length you require, you can drop this 
chain around through the 
turns without trouble, and pull through 


bends aud 
a small iron wire, by means of which 
the fixture wires can be pulled in. 

F. J. Holzhauer 


striking the post closes the circuit 
Where the hand strikes the post I s 
dered to it, a very small thin piece of 


sheet copper giving better contact sur- 


electric ga 


face. I connected my ge 
to the water pipe where the pressure 
is just the same as it is on the stand- 
ard water gauge which is located in 
the engine room, and then connected 
my electric gauge in series on a com- 
mon alarm-bell circuit, locating my 
bell centrally, so that it is distinctly 
heard from every part of the engine 


room. For stopping the bell from ring- 
ing I cut in a five-ampere single-pole 
snap swith on one side of the line. 

It is now impossible for the wate! 
pressure to go down to fifteen pou! 
without sounding the alarm. 


W. A. Hines 
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RECENT LEGAL DECISIONS RE- 
LATING TO PUBLIC-UTILITY 
COMPANIES.'! 


By James V. Oxtoby. 


ym the many recent decisions on 
subject of the rights and duties of 


lic-utility companies, I have selected 
ree which are of particular interest 
companies operating in Michigan. 
hese are 
1) the decision of the Michigan Su- 
me Court in the case of the Citizens 
phone Company of Holland; 
the decision of the United States 
reme Court in the Goodrich-White- 
r-Line cases; 
the decision of the Michigan Su- 
me Court, and of the Michigan Rail- 
Commission, in the Peninsular- 
ver-Company case. 
tatus of Outstanding Contracts Made 
by a Public-Utility Company. 
lwo questions suggest themselves in 
nsidering the question of the status 
outstanding contracts when the rates 
charge fixed by such contracts are 
(1) Do outstand- 
contracts which provide for certain 
against a 


ng investigated: 
es unjustly discriminate 
er customer, who is charged a higher 
te, under a new schedule put in force 
(2) Are such out- 
binding, or may 


the company? 
contracts 
y be set aside by a commission when 


nding 


indertakes to regulate rates? 

lhe first question was considered in 
the Supreme Court of Michi- 
nin the case of Bradford vs. Citizens 
lephone Company, 161 Mich., 385. 
re the court apparently held that a 
which renders 
service to all subscribers, 
discrimination in 


LO by 


lephone company, 
entical 
unlawful 
the 


makes an 

lation of provision of the stat- 
subscribers a 
rate charges old sub- 

When the case is carefully 
mined, however, it does not fully 
er the question we are discussing. 


if it charges new 
her than it 


ribers. 


n this case the complainant claimed 
the defendant telephone company 
discriminating against him in the 

for telephone 

The telephone company’s 

rates prior to January 1, 1908, had been 

15 for residences, and $24 for business 


itter of its charges 


rvice. 


Michigan section, 
Association, June 


before 
Light 


read 
Zlectric 


Paper 
tional 
1912: 








This article discusses the status 
of outstanding contracts when a 
public-utility company comes un- 
der the rate-regulating power of 
a state commission, the right of 
such a commission to inspect the 
books and regulate the account- 
ing of a company engaged in in- 
terstate business, and the position 
of a company which must have 
the issuance of securities ap- 
roved in two or more states. 




















On January 1, 1908, the rates 
subscribers 


places. 
were raised as to all 
to $18 for residences and $30 for busi- 
The company undertook 
intq two 


new 


ness places. 
to divide its subscribers 
classes, to wit, old ones and new ones. 
All subscribers prior to January 1, 1908, 
were given the old rate, and all sub- 
scribers after January 1, 1908, were 
charged the new rate. The company 
sought to justify this difference in the 
rate on the ground that its business 
could not live at the old rates charged, 
and that the increasing expense of op- 
the telephone exchange was 
the increase in the number of 
subscribers, the new 
increased 


erating 
due to 
therefore, 
the 


and 
subscribers should pay 
rates. 

The company had made term 
tracts (for five and ten years) up to 
January 1, 1908, at the $15 and $24 rate, 
and it further held itself out as ready 
to make such contracts with old_sub- 
scribers who were willing to make such 
contracts after January 1, 1908. Fur- 
ther, the company knew, when it made 
such contracts, that its rates were too 


con- 


low. 

Both the Circuit Court and the Su- 
preme Court held that the complainant 
(who was a new subscriber) was en- 
titled to the charged 
old subscribers, and that the rate which 
the company was undertaking to charge 
was discriminatory. 


service at rate 


new subscribers 
It the company had merely undertaken 
after January 1, 1908, to perform its 
existing contracts, and before raising 
the rates had not sought to increase 
the number of such contracts, and had 
not held itself out as ready and willing 
to continue to give service to its old 
subscribers at the old rates, (even un- 
contracts) I think the 
different 


der term 


Court 


new 


would have reached a 
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conclusion. The decision on its face 
suggests that the existence of term 
contracts constitutes discrimination 
against new _ subscribers, who are 
charged higher rates. But when read 
in connection with the record, the de- 
cision does not go so far. The decision 
does not make this distinction clear, 
but the Court was dealing with a state 
of facts which perhaps did not suggest 
this distinction. 

In my opinion the existence of con- 
tracts giving rates to customers, which 
rates, if made general and perpetual, 
would result in making all rates un- 
reasonably low, should not be taken as 
the test of a reasonable rate, nor con- 
sidered as an undue discrimination, if 
it appears that the company is in good 
faith. seeking to avoid discrimination, 
and is merely fulfilling its existing con- 
tracts. 

Probably every electric light 
power company has some special rates 
in force. These rates, if offered to all 
customers under the same circum- 
stances, are not subject to criticism on 
the ground of unjust discrimination. 
Very frequently such rates are experi- 
mental. They are being tried out, so 
that their effect in building up a new 
class of paying business may be learned. 
It may develop that they are too low, 
in which case they will not be con- 
tinued after the contracts, under which 
they have been given, have expired. 
They may, on the other hand, be clearly 
discriminatory. If they are, they should 
be cancelled, or other customers of the 
same class should be given the same 
rate. It should be remembered, how- 
ever, that a rate lower than a regular 
rate given to a customer in one line of 
business does not actually damage one 
in another line of business. For ex- 
ample, a sausage maker is not damaged 
because a bookbinder or an automobile 
manufacturer is given a lower rate for 
electric power than he is. I think they 
should be given the same rate, if they 
are using the same quantity of power, 
under the same conditions and for the 
same hours, but the fact remains that, 
unless the company is trying to raise 
its rate to the one to make up for its 
low rate to the other, the former is not 
actually damaged. 

Any rate, special or general, which is 
less than cost, is against public policy, 
for the reason that its tendency is to 
cripple the ability of the company to 


and 
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properly serve the community. In fact, 
if persisted in, it will inevitably so re- 
sult. A rate which does not furnish 
some profit may throw a burden upon 
other customers. It will actually do so, 
if the company is trying to earn its full 
reasonable profit on its entire invest- 
ment out such others. If on the 
contrary, the company is itself standing 
the loss of profit on the business which 
it is doing at a loss, and is earning on 
its other business only the reasonable 


of 


properly chargeable to it, and 
ought to pay anyway, then 
the others have no interest in the mat- 
ter, and public policy is not offended, 
provided discrimination does not exist. 


profit 
which it 


If it appears in the course of an in- 
vestigation by a commission that some 
special contracts are in force, which 
give rates lower than the rate which it 
finds is the proper maximum rate for 
customers of the class to which those 
holding such contracts belong, I believe 
that its order should provide that those 
contracts should stand until they expire 
by their terms, when they should not 
It may be that in the 
meantime, if there is some customer in 
the same line of business and who be- 
longs to the same class (size, hours of 
use, and other conditions equal), and 
who would be personally damaged if 
not given the same rate, he should be 
given such rate for the period during 
which the special contract is running, 
when both can then be placed on the 
same I do not think, however, 
that a customer in a different line of 
business, but who otherwise presents 
the same conditions, should be given 
the benefit of the special rate. Such a 
customer is not actually damaged by 
A special rate is an ex- 
crescence to be gotten rid of as soon 
as possible and not multiplied or fos- 
tered. 


be renewed. 


basis. 


its existence. 


This question has been passed upon 
by some of the state commissions. The 
Massachusetts Gas and Electric Light 
Commission, in its investigation into 
the rates of the Boston Edison Com- 
pany in 1907, declined to interfere with 
special contracts. In its opinion, the 
Commission said: “The matter of spe- 
cial rates and the company’s declared 
policy with relation thereto have, al- 
ready been mentioned. There can be 
no possible justification for the com- 
pany to depart from its published 
schedule of prices, or to give any ad- 
vantage, directly or indirectly, to one 
customer not offered to others enjoy- 
ing or seeking the company’s service 
under like conditions. The Board 
recommends that the practice be dis- 
continued as promptly as may be con- 
sistent with the fulfillment of existing 
contracts which cannot legally be can- 
celled.” 

It may be that all contracts made by 
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a public utility are subject to avoidance 
by the rate-regulating power of the 
state, and that the parties contract with 
reference to this fact. This is the view 
of the New York Public Service Com- 
mission (First District) as declared by 
it in its decision of April 10, 1912, in 
re Rates of Bridge Operating Company 
Case, 1461.*. Here an agreemert was en- 
tered into between the New York City 
Bridge Commissioner and the Bridge 
Operating Company, which provided 
for a certain rental, and authorized the 
company to charge a rate of fare of 
three cents for a single ticket, and five 
cents for two tickets. In a proceeding 
instituted by the Commission to fix 
reasonable rates and fares, it was 
claimed that this contract could not be 
altered by the Commission without the 
consent of both parties, and that any 
order directing a reduction of fares be- 
low such rates would be illegal as vio- 
lating the provisions of the state and 
federal constitutions. 

The Commission held that the power 
to regulate rates and charges of a 
public-service corporation was an in- 
herent power of the state, and that 
parties entering into contracts affect- 
ing the affairs of public-service cor- 
porations must recognize that any 
agreement, which they may make, can- 
not restrict the powers which belong 
to the state, and if the provisions of 
such a contract thereafter come into 
conflict with such powers of the state, 
the contractual provisions must be 
deemed to have been made in view of 
the possible exercise of the rights re- 
the Legislature, and must 
therefore give way. 


served by 

The decision does not state whether 
the reduction of fares ordered entitled 
the company to a reduction in the 
amount of the rentals it was required 
to pay to the city. It is to be assumed 
that if the contract was subject to 
future regulation by the state in the 
matter of fares, it was likewise as to 
rentals. 

The contract in this case was 
apparently a franchise, but a mere op- 
erating agreement. The Bridge Op- 
erating Company has since taken the 
matter into the courts. 

The Railroad Commission of Wis- 
consin, in reply to my inquiry as to 
how in readjusting rates for public 
utilities, it has dealt with outstanding 
contracts which provided for rates that 
were lower than the rates fixed by it, 
wrote me under date of July 30, 1910, 
as follows: “We frequently meet with 
such contracts as those you have in 
mind. They were encountered in the 
La Crosse, Madison and many other 
cases we have had to pass upon. If 
the rates provided by such contracts 


2 Public Service Commission Reports, 
First District, N. Y., Vol. III, page 226. 


not 
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are not too far out of the way, or if 
they are not so low as not to yield 
something above operating expenses, 
and are as high as the rates upon which 
the business can be had, and at the 
same time are not unjustly discrimina- 
tory, they are usually permitted to 
stand until the contract expires, or un- 
til there is a change in the conditions 
upon which they depend. Where no 
questions of unjust discriminations are 
involved and where the business can- 
not be had on better terms, we usually 
take the position that it is best for all 
concerned to keep the business that 
will yield something in the way of re- 
turns for interest and profit, than not 
to have it at all. This has been more 
or less fully explained in various de- 
cisions, although there has been no for- 
mal ruling in the matter.” 


Rights and Status of an Electric Com- 
pany Engaged in an Interstate 
Business. 

There is no doubt of the right of a 
public-service company to. transmit 
electricity beyond the state, and thereby 
engage in interstate commerce. The 
United States Supreme Court held in 
Haskell vs. Kansas Natural Gas Com- 
pany, 221 U. S., 229, (affirmed on re- 
hearing on April 1, 1912) that natural 
gas after severance from the earth, was 
a commodity which might be dealt in 
like other products of the earth, and 
was a legitimate subject for interstate 
commerce, and that no state could pro- 
hibit its transportation in interstate 
commerce beyond the limits of the 
state. 

In Interstate Commerce Commission 
vs. Goodrich Transit Company, and 
United States vs. White Star Line (De- 
cided by the United States Supreme Court, 
April 1, 1912), it was held that the 
Interstate Commerce Act, as amended, 
provides that any carrier engaged in 
the transportation of passengers or 
property, partly by railroad and partly 
by water, when both are used under a 
common control, management or ar- 
rangement for a continuous carriage or 
shipment, is subject to its provisions. 

The carriers in question carried on 
a purely state business, an interstate 
business, and a joint rail and water 
business. The White Star Line also 
conducted amusement parks at Tash- 
moo and at Sugar Island. Less than 
20 per cent of the Goodrich Company’s 
gross earnings was derived from its 
joint rail-and-water business. Less 
than one per cent of the entire reve- 
nue of the White Star Line was de- 
rived from its joint rail-and-water busi- 
ness. 

The Commission prescribed a uni- 
form system of accounting and book- 
keeping for carriers by water upon the 
Great Lakes. The boat companies 
claimed that they were only required 
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by law to report to the Commission 
their joint rail-and-water business. 

The Supreme Court held that the 
[nterstate Commerce Commission did 
not exceed its authority in the matter, 
because the accounting system and re- 
ports prescribed by it were not limited 
to the joint rail-and-water business, but 
embraced as well the other business of 
the carriers. The Court held that if 
the Commission was to successfully 
perform its duties, it must be informed 
as to the business of the carrier by a 
system of accounting, which would not 
permit the possible concealment of for- 
bidden practices in accounts, which it 
was not permitted to see and concern- 
ing which it could acquire no infor- 
mation, and that the carriers were 
bound to report to the Commission 
upon all of their business, although the 
Commission had jurisdiction over only 
a portion of it. 

The converse of the proposition de- 
cided by the Court in this case must 
be equally true. If the Interstate Com- 
merce Commission may require uni- 
form accounts, which will show all the 
business of a carrier, both state, inter- 
state and joint rail-and-water, for the 
purpose of enabling it to inform itself 
as to the interstate commerce over 
which only it has jurisdiction, then it 
must be equally true that a state com- 
mission (such as our Michigan Rail- 
road Commission) has authority to re- 
quire carriers to make reports to it 
covering both state and interstate busi- 
ness, to enable the Commission to in- 
form itself as to the state business of 
the carrier. 

It is equally true that a public-utility 
Commission, in order to fully exercise 
its jurisdiction over electric light and 
power companies, may require such 
companies to report to it, and to keep 
uniform accounts which will cover 
every phase of their business, both 
state and interstate, and whether private 
or public in its nature. This subject 
may hereafter become of importance in 
the case of companies which operate in 
cities and communities on the border 
of the state, or in the case of com- 
panies engaged in other lines of busi- 
ness than the distributing of electricity 
alone. 

Peninsular-Power-Company Case. 

A case of much interest to those 
hereafter incorporating public-utility 
companies under the laws of foreign 
states, for the purpose of doing busi- 
ness in Michigan, is that of the Penin- 
sular Power Company. 

This company was incorporated May 
9, 1911, under the laws of Wisconsin, 
for the purpose of acquiring lands in 
Michigan and Wisconsin on each side 
of the Menominee River, and also cer- 
tain water rights in each of these two 
states. -On June 1, 1911, it applied to 
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the Wisconsin Railroad Commission for 
approval of its stock issues amounting 
to $750,000. 

With $600,000 of this stock it acquired 
the properties in question from the 
Twin Falls Land Company, a Michigan 
corporation, composed of practically 
the same stockholders as the Peninsular 
Power Company. The Twin Falls Land 
Company had acquired these lands for 
about $100,000. The laws of Wisconsin 
provided that no license, permit or 
franchise to own, operate, manage, or 
control any plant for the production, 
transmission, or furnishing of light or 
power should be granted or transferred 
except to a Wisconsin corporation. 
This statute undoubtedly prompted the 
organization of the Peninsular Com- 
pany under the laws of Wisconsin. 

The company then applied for a li- 
cense to do business in Michigan, which 
was refused by the Secretary of State, 
until the company had obtained the ap- 
proval by the Michigan Railroad Com- 
mission of its original issue of stock. 
The company denied the right of the 
Secretary of State to make this require- 
ment, claiming that our statute of 1909 
applied only to the issue of stock and 
bonds proposed to be issued by a pub- 
lic-utility corporation organized under 
the laws of Michigan, or one organized 
under the laws of another state and 
already authorized to do business in 
Michigan. 

The company thereupon applied to 
the Michigan Supreme Court for a writ 
of mandamus to compel the Secretary 
ot State to accept and. file its papers 
and accept payment of the proper fran- 
chise fee. That the Supreme Court de- 
nied on April 11, 1912, holding that the 
Act of 1909 applied to foreign public- 
utility corporation desiring to be ad- 
mitted to do business in Michigan, and 
that the permissive certificate of the 
Michigan Railroad Commission must 
be obtained before the Secretary of 
State could license such a corporation 
to do business in this state.* 

The Peninsular Company then made 
the necessary application to the Michi- 
gan Railroad Commission for the ap- 
proval of its original stock issue of 
$750,000, and also, of certain preferred 
stocks and bonds. 

The Commission found itself em- 
barassed by the fact that the issue of 
the stock in question had already been 
approved by the Wisconsin Commission, 
and had been actually issued in the be- 
lief that such approval was the only 
preliminary legal requirement. ©The 
proofs showed clearly that lands orig- 
inally acquired for $100,000 had been 
capitalized for $600,000. The Commis- 
sion concluded under the circumstances 
to approve the transaction for the pres- 


3 Peninsular Power Company vs. Secre- 
tary of State, 19 D. L. N., 184. 
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ent, without being bound in the future 
by the valuation placed upon the physi- 
cal properties by the company, if such 
value should hereafter become a perti- 
nent subject of inquiry, and the certifi- 
cate required by law was accordingly 
issued. 

The opinion filed by Commissioner 
Hemans is interesting in its bearing 
upon the question of valuation and 
capitalization. The Commissioner’s 
opinion is in part as follows: “In view 
of the fact that the statute under which 
this Commission acts in passing upon 
stock and bond matters, requires it to 
find and certify that the stock or bonds 
asked are reasonably acquired for the 
purposes of the corporation, and the 
Commission have a reasonable dis- 
cretion to exercise, it can readily be 
seen that the foregoing facts present 
several features of embarrassment; to 
deny the petition is to ignore the com- 
ity that should exist between Michigan 
and a sister state; it would jeopardize 
the financial interests of many stock- 
holders who have now invested their 
savings with an honest purpose and 
with the legal sanction of the agencies 
created for the supervision of such 
matters in the state where until now 
corporate rights have been exercised, 
while to grant the application is to put 
the seal of approval upon the method 
of valuation by which the property of 
the Twin Falls Land Company, which 
was purchased as a physical asset for 
$100,000, was turned over to a separate 
corporate entity, but composed of prac- 
tically the same stockholders, at a price 
of $600,000. 


“Because it had not been judicially 
determined that a foreign corporation 
came within the provisions of the stock 
and bond act of-.Michigan until the 
present case, we feel justified in grant- 
ing the order authorizing the filing of 
the articles of association in the par- 
ticular case; without, however, being 
bound by the valuation of $600,000 
which has been placed upon the prop- 
erty acquired from the Twin Falls Land 
Company, and in this connection it is 
perhaps due the petitioners to say that 
they justify this transaction upon the 
claim that the property which they ac- 
quired from the Twin Falls Land Com- 
pany had, when taken over by the 
Peninsular Power Company, an actual 
value of more than $600,000; that the 
cost of the property upon the open 
market is a negligible factor in deter- 
mining its actual worth. Expert tes- 
timony has been adduced showing the 
probable cost of the development of 
the property, the amount of power that 
can be produced, the market that is 
ready to take it, and for which tenta- 
tive contracts have already been made. 
It is contended that the price proposed 
te be charged is less than the price at 
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which power can be produced by steam 
and it is argued that the proposed price 
is therefore a fair price. 

“From all these facts a computation 
is made showing a return upon a much 
larger capitalization than the company 
has 
made that if the property can be made 
tc yield 


' 
including a 


and therefore the deduction is 


a return upon a capitalization 


value of $600,000 upon the 


properties acquired from the Twin Falls 
Land Company, that the property must 
of $600,000. This 
frequently in 


in fact have a value 


argument is one made 


the capitalization of properties of this 
character and is supported by a certain 
measure of plausibility. The water- 
power statute enacted by the Wiscon- 
sin Legislature of 1911, and recently 
declared unconstitutional by the Su- 


preme Court of that state upon another 
phase of the law, in one of its sections 
used the value of power produced by 
hydroelectric means, but can this 
method of determining the value of a 
public utility be justified? We do not 
think it can 

“The value which is sought to be 
capitalized in such cases accrues not 


value of the natural elements 
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NEW YORK. 

Che Public Service Commission, Sec- 
nd District, and its engineers have 
been in consultation and continuous 
‘orrespondence with representatives of 
Stone & Webster, who have the man 


agement of the Adirondack Power Cor- 
to the 


put in 


that 
first-class 


poration properties, end 


that property may be 


condition and further interruptions to 


obviated Financial and legal 


service 


ih 
dim 


culties which have taken some time 


idjust have delayed the working out 

the plans as rapidly as expected 
‘he company has already spent $75,- 
000 and has plans for spending up- 
ward $500,000 more 

he Commission has authorized the 
Catsk Illuminating & Power Com- 
pany, the Schoharie Light and Power 
Company, the Upper Hudson Electric 
Light & Railroad Company to con- 
solidate at form a new corporation 
to be called the Upper Hudson Elec- 
tric and Railroad Company Before 
the nsolidation is finally accom- 
plished the Schoharie Light & Power 


Company 


is authorized to purchase the 
Electric & 


property of the Cairo Pow- 
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employed, purchased upon the open 
market, but from the monopolistic 
character of the business transacted. 


The spirit of recent legislation, includ- 
ing the stock and bond act in Michi- 
is to eliminate this factor as the 
capitalization of 
corporations — that 
the things 
which the general public as such must 


gan, 


essential basis for 
public-utility 


where fair competition in 


is, 


buy is eliminated, either by restrictions 
imposed by natural conditions or by 
franchise which the public grants, the 
excess of demand thus created of the 
the 
franchise, or natural advantage, should 
not be allowed to result to the disad- 
vantage of the general public and to 
the special advantage of the corpora- 
tion controlling the the 
public have created or granted. 

“We not understood as 
saying that the property acquired from 
the Twin Falls Land Company did not 
have an actual value of 
$100,000. To the value of the property 
bought upon the fair market, that cor- 
poration had both the moral and legal 
right to add legitimate sums for the 
ability and that brought the 


corporation possessing favorable 


right which 


would be 


in excess 


energy 
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Public Service Commissions 


The matter of the con- 
solidation of these properties has been 
before the Commission for some time, 


er Company. 


during which a comprehensive investi- 
gation of the financial affairs and phys- 
ical properties of the companies was 
made by the accounting and engineer- 
of the Commission. Be- 
allowing the consolidation the 
Commission required the wiping out of 
$18,000 the capital stock. The to- 
tal the consolidated 
companies was $250,000, of the Cairo 
Company, $80,000. 
ital stock 
$150,000 
the 


ing 
fore 


experts 


of 
capital stock of 
The authorized cap- 
of the new corporation is 
\ further condition of allow- 
that the 
gations of the consolidating companies 
be refunded so that the total will 
$415,734.59 and of this amount 
per cent shall be delivered to the stock 
the Catskill 
Power Company, 35 per cent 
Schoharie Light & 
and 40 per cent to the Upper Hudson 
that the 
of the consolidating companies to the 


ing consolidation is obli- 
will 
be 22 
Illuminating & 
to the 


Company 


holders of 
Power 


Company, and capital stock 


amount, par value, of $250,000 shall be 
cancelled. 
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properties together for promotion and 
profit such as would be recognized in 
any other field. These are factors 
capable of measurement and actual val- 
uation. The principle which we do not 
recognize is the claimed right of a pub- 
lic-utility corporation to capitalize its 
exclusive privileges and to give to the 
elements it employs in the serving of 
the public, values which they do not 
have in other fields of effort. Because 
of these considerations, this Commis- 
sion will not be bound by similar valu- 
ations disclosed in future applications 
by either domestic or foreign corpora- 
tions, nor will it be bound by the valu- 
ations placed upon the physical prop- 
erty in this case by petitioners if, at 
any future time, the value of the cor- 
porate property of this company should 
become a pertinent subject of lawful 
inquiry before this Commission.” 

Hereafter when a public-utility com- 
pany proposes to do business in two 
states, it will have to make simul- 
taneous applications in both states for 
the approval of its securities, in order 
to avoid the embarrassing situation in 
which the Peninsular Company found 
itself. 
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The Upper Hudson Company is au- 
thorized to make and execute a first 
mortgage upon all of its plant and 
property and to issue five-per-cent, 30- 
year gold bonds to secure an aggregate 
amount of $1,500,000. 

The Commission has authorized the 
Northern Wayne Electric Light & 
Power Company to exercise franchises 
for the furnishing electricity to 
Fairhaven, Sterling and Sodus in Cay- 
uga and Wayne Counties. The Com- 
mission has also authorized this com- 
pany to place a mortgage upon all its 
property and franchises to secure the 
payment of bonds to the 
amount of $150,000. 

The Commission has authorized the 
Northern Power Company to exercise 


of 


aggregate 


franchises granted by the towns of 
Oswegatchie and Lisbon, St. Lawrenc: 
County, for the furnishing of elec- 


tricity in these two towns. 

The Commission has approved the 
following types of two and three-wire 
single-phase induction watt-hour met- 
ers: Fort Wayne Type K4, General 
Electric Type I-10, Sangamo Type H, 
\vestinghouse Type OA. 
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SMALL CENTRAL-STATION ME- 
TER PRACTICE. 


Polyphase Meters. 


By Guy R. Grove. 


With the advent of the adoption of 
ultiphase circuits for power purposes 
imong the smaller central-station com- 
panies, comes the problem of keeping 
these meters in proper calibration. Un- 
fortunately, there few metermen 
vorking for the smaller companies who 
nderstand polyphase meters. They 
seem to think that the subject is too 
deep for them and are content to mas- 
the single-phase meters and 


are 


ter only 
consequently the power meters are not 
given the attention they should have to 
keep them in proper calibration. As a 
matter of fact, a meterman who thor- 
oughly understands the principle of the 
single-phase meters should have but 
little trouble mastering polyphase me- 
ters. 


two separate recording meters were 
used as shown in Fig. 1, but on ac- 
count of the confusion in reading the 
dials, this scheme was not used much. 
The three-phase meters were then 
built, and consist simply of two single- 
phase meter elements acting on one 
disk, or two disks which are rigidly 
connected to one shaft, both elements 
registering on one dial. When calibrat- 
ing the meter, both elements can be 
tested together as one meter, or each 
element can be tested separately, con- 
sidered as two single-phase meters. Fig. 
3 shows the conventional method of 
representing the current and voltage 
relations in a three-phase circuit. 
Assuming that the principle of the 
single-phase induction meter is under- 
stood, the current and voltage relations 
in the two elements of a polyphase me- 
ter at different power-factors will be 
shown by diagrams. In these diagrams, 
A and B represent the outside wires 
and C the inside wire of a three-wire, 
three-phase circuit. a, b and c repre- 
sent the line currents; OE represents 
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Fig. 1. 


meters on their lines to maintain a full 
equipment for testing single-phase me- 
ters can use these same instruments 
with good results for testing polyphase 
The rotating-standard instru- 
and 


meters. 
ment is the most convenient is 
more accurate in the hands of the or- 
dinary tester than the use of an indi- 
cating wattmeter and a stop watch, as 
it eliminates the error in reading the 
scale and watch, and variations in loads, 
besides being more rugged. 

The energy expended in a three- 
phase circuit can be accurately meas- 
ured by two single-phase recording or 


indicating meters when connected in 
the circuit as shown in Fig. 1. In this 
case the sum of the readings indicates 


the total consumption. 

Fig. 2 shows how the energy can be 
measured by three separate meters, but 
in this case one side of each shunt coil 
is tapped to the neutral point of a star- 
connected circuit, or to the neutral 
point of an artificial star resistance, if 
the delta-connection is used. The sum 
of the three wattmeter readings indi- 
cates the true watts. 

When the three-phase was first used, 


ment; OX the current in the shunt cir- 
cuit and OC the current in the series 
coil. OX and OE are supposed to have 
a 90-degree phase relation. 

Fig. 4 shows the phase relations be- 
tween the current and potential of each 
element of the meter when operating 
on a three-phase circuit at unity power- 
factor. One element has its series coil 
in A and its potential coil across AC, 
and the other element has its series 
coil in B and its potential coil across 
BC. -From the diagram it will be seen 
that the current a is displaced 30 de- 
grees from its shunt OX, and the cur- 
rent in b is displaced 30 degrees in the 
opposite direction from its shunt, giv- 
ing the effect of a leading current in 
phase A and a lagging current in phase 
B. It is thus seen that each element 
of a polyphase meter is operating at a 
single-phase power-factor equal to the 
cosine of 30 degrees, or 86 per cent, 
with noninductive load. In this case 
both elements will operate at the same 
speed, but this condition of power- 
factor is seldom met with in actual 
power installations, 

5 shows the relations existing 


Fig. 
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when the power-factor of the three- 
phase circuit is 86 per cent or the angle 
of lag is 30 degrees. It will be seen 
that the current in one series coil will 
be in phase with its shunt coil and the 
current in the other series coil will be 
out ot phase 60 degrees. Under this 
condition, one element will run about 
twice as fast as the other, but in the 
same direction. 

Fig. 6 shows the relation when the 
current lags 60 degrees or the circuit 
is operating at 50-per cent power-factor. 
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It will be noted that with this condi- 
tion, the current relations in one ele- 
ment of the polyphase meter will be 
90 degrees and there will be no rota- 
tion, and the other element will operate 
with a phase difference of 30 degrees. 

It is easily seen now why one ele- 
ment or meter on a polyphase circuit 
will not run at all, or run so much 
slower than the other element or meter. 
If the power-factor drops below 50-per- 
cent (or if the angle of lag is more than 
60 degrees), one element will run back- 
wards. When it is found that one ele- 
ment runs backwards, it is often 
erroneously assumed that that particu- 
lar element is connected wrongly. 

Fig. 7 shows the relations when the 
angle of lag is 90 degrees. It is seen 
with this lag that one element will tend 
to rotate forward as fast as the other 
element tends to rotate backwards and 
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Fig. 3. 
consequently the meter, as a whole, 
will not rotate at all. This is as it 


should be, as with an angle of lag of 90 
degrees the power-factor is zero and no 
energy is expended. 

Installation of Polyphase Meters. 

Great care should be taken when in- 
stalling power meters to see that they 
are not hung on walls subject to vibra- 
tion, which roughens the jewel bearing 
and soon affects the accuracy of the 
meters. 

The diagram of connections sent out 
with the meter should be followed 
closely. This is very important, as it 
is possible to make incorrect connec- 
tions introducing excessive errors on 
inductive loads, and still have the meter 
rotate in the proper direction. If it is 
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definitely known that the power-factor 
of the circuit is above 50 per cent, a 
test to see if the proper connections 
are made can best be done by alternate- 
ly opening the shunt circuit of each ele- 
ment and noting whether or not the me- 
ter runs forward on both of the tests: 
If it is not definitely known what the 
power-factor is, a test can be made as 
Connect the meter as shown 
in Fig. 8. (A), then disconnect the 
shunt coil of element on A phase from 
C and connect it across AB. Note read- 
ings before and after change, and if 
the power-factor is above 50 per cent, 
the reading will differ, but be in same 
direction, either positive or negative. If 
power-factor is less than 50 per cent, 
the readings across AC and AB will be 


follows: 


reverse in direction with respect to each 
other. 
A test can be made on the B element 


é 


Fig. 5. 


If it is found that 
the power-factor is between 50 and 100 
per cent, both elements should run for- 
ward; if below 50 per cent, one element 
should read backward, but the element 
having the largest reading should be 
forward. 

The inaccuracy in registration due to 
connections of polyphase cir- 
cuits is not generally realized by those 
not thoroughly familiar with polyphase 
meters. For instance, suppose in Fig. 
8 the shunt element in A phase is 
wrongly connected across AB as in Fig. 
9 instead of across AC. Figs. 10 and 11 
show the relative relations of the cir- 
cuits and voltages if a meter is connect- 
ed in this way. It is easy to see that 
the effect of this connection is to make 
both elements of the meters to run in 
the same direction and at the same 


in the same way. 


wrong 
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speed, regardless of the power-factor. 
This mistake should be carefully guard- 
ed against as it is easy to see that it 
cannot be detected by the common 
method in use of opening the shunt side 
of each element at a time and noting 
if both elements run forward. 
Testing Polyphase Meters. 
For the smaller central stations, the 
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convenient method for testine 
power meters is to use the rotatine 
standard. Besides being most conveni- 
ent, it is a more accurate method than 
to use an indicating wattmeter, as it 
eliminates the errors due to variations 
in the load while taking readings. Prob- 
ably the most common method of test- 
ing these meters is to connect the 
series coils in series and the shunt coils 
in parallel and test as a single-phase 
meter, and the same adjustments apply. 
The connections for testing a self-con- 
tained meter, using a rotating standard. 
is shown in Fig. 12. When this method 
is followed, the line not used should be 
closed by a jumper, as shown, and care 
must be taken so as not to overload 
the series coil of the standard and dam- 
age the meter. The figure shows a 
very simple scheme of protecting the 
standard from an abnormal current. A 
single-pole, single-throw switch is 


most 


é & 


Fig. 7. 


mounted on a wooden base and is pro- 
vided with four lugs. The switch is 
connected as shown and the wires com- 
ing from the line are connected to the 
two lugs on one side of the switch by 
set screws in the lugs and the wires to 
the standard are connected to the two 
lugs on the other side of the switch. 
The switch is closed until the load is 
adjusted so as to be under control and 
then opened, allowing the current to 
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flow through the standard. This ar- 
rangement can be used with large-ca- 
pacity, self-contained meters, the switch 
being connected into the circuit during 
the noon hour, and by using two such 
switches, the standards can be changed 
as often as desired without an inter- 
ruption of the circuit. 

When testing the meter with the 
series coils in series and the shunt coils 
in parallel, the testing constant of the 
meter under test must be halved. In 
testing or calibrating with a rotating 
standard, it is merely necessary to 
know the watt-hours per revolution of 
the disk to test any kind of a meter. 
As all manufacturers of meters do not 
express the constants of their meters 
in the same way, it is necessary to 
find the watt-hour per revolution of 




















Fig. 10. 


the disk in order that it may be cali- 
brated with the standard. Instructions 
for obtaining these constants are usual- 
ly sent out with the meters so that but 
little trouble is experienced in getting 
this information. 

In all tests of polyphase meters, both 
potential coils must be connected to the 
circuit and energized and should be 
given the same tests on light and full 
loads as when testing single-phase me- 
ters, and the same adjustments apply. 
The shunt coil of the standard should 
be so connected that the meter will run 
forward when testing either element, if 
the power-factor is above 50 per cent, 
and with a power-factor of less than 
50 per cent, the meter should run back- 
ward on one element and forward on 
the other. 

If a polyphase meter is to be in- 
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stalled on a job where the power-factor 
is definitely known, the meter. should 
be tested and lagged for that power- 
factor before it leaves the shop. If it 
is not definitely known, the meter 
should be tested in the shop on light 
load and on heavy load with power- 
factors of 25, 50 and 75 per cent, which 
is generally sufficient. This requires 
ome arrangement in the shop for vary- 
ng the power-factor on a single-phase 
ircuit. 

While there are several methods 
n use, the writer thinks the meth- 
d shown in Fig. 13 is by far the most 
<imple and yet accurate enough for all 
ymmercial uses. All that is required 
s a three-phase service, bank of lamps, 
mmeter, voltmeter and an indicating 
vattmeter. The indicating wattmeter 
s not even necessary, as the rotating 
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tained by this connection. For power- 
factors from 0.5 to 1.0 the potential coil 
of meter is changed from across A B 
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Fig. 11. 


to AC. Then the power factor is equal 
to 


(2la + Iv) /2Ie 
When testing polyphase meters furn- 
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Fig. 


standard can be used for finding the 
true watts by timing the revolutions 
of the disk. The true watts then equal 
revolutions of disk, multiplied by disk 
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ished with series transformers, the one- 
ampere coil of the rotating standard 
should not be used unless it is definitely 
known that the load is within the capac- 
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Fig. 13. 
constant, multiplied by 3,600 and divided ity of the one-ampere coil. When a 


by the time in seconds. Dividing the 
true watts by the volt-amperes as indi- 
cated by voltmeter and ammeter read- 
ings gives the power-factor within five 
per cent, which is close enough for all 
practical work. The power-factor can 
be varied to any value by simply chang- 
ing the load. 

With connection as shown in Fig. 13, 
power factor = (Ja— I») /2le 
Power-factors from 0.0 to 0.5 can be ob- 


meter with transformers is tested as a 
single-phase meter, with the series coils 
in series and the shunt coils in parallel, 
the secondary circuit of one of the 
transformers must be _ short-circuited 
and disconnected from the meter. The 


test constant of the polyphase meter 
must then be divided by 2 and the test 
constant of the rotating standard must 
be multiplied by the ratio of the ser- 
ies transformer. 
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Suppose, for example, it is desired to 
test a 120-ampere, 220-volt, three-phase 
Westinghouse, type C meter with a ro- 
tating standard, by connecting the ser- 
ies coils in series and shunt coil in 
parallel. The ratio of the current trans- 
former is 120:5 of 24:1. The testing 
constant of the polyphase meter is 32/2 

-16. The constant of the standard is 
0.666 XK 24=16, Hence the percentage 
of registration will be 16 times the num- 
ber of revolutions of meter under test 
divided by 16 times the number of revo- 
lutions of standard meter. 

It is becoming the standard practice 
to furnish all polyphase meters having 
a capacity of 100 amperes or above with 
series transformers, as it is then pos- 
sible to increase the metering capac- 
ity by simply changing the transform- 
ers. Meters installed with series trans- 
formers should be correctly calibrated 
with respect to the energy in the pri- 
mary circuit and this calibration can be 
obtained directly by connecting the 
standard in the primary circuits of the 
transformers, This is called a primary 
test. 

The phase displacement between the 
primary and secondary currents of 
series transformers used with watt- 
meters is of sufficient importance to 
warrant it being considered separately, 
as the accuracy of the wattmeter is 
greatly dependent on the phase dis- 
placement of the transformer with 
which it is operating. 

In most transformers the secondary 
is leading, and the effect is to make a 
wattmeter read high on inductive loads, 
while not affecting noninductive-load 
readings. In well designed transform- 
ers the phase displacement is seldom 
more than two degrees when operating 
under normal conditions. The intro- 
duction of one or two additional in- 
struments, having some reactance in 
their windings, in the secondary cir- 
cuits of a transformer, will change the 
value of the phase displacement. 

Watt-hour meters used in conjunc- 
tion with current transformers and or- 
dered from the makers so equipped are 
properly calibrated with the transform- 
ers on unity and a low power-factor 
before they leave the factory. If these 
meters are used with other transform- 
ers, the manufacturers do not guaran- 
tee their accuracy. From what has 
been said it is apparent that when a 
meter has been properly calibrated and 
lagged for a certain power-factor it 
will not be accurate when used on any 
other power-factor unless it is recali- 
brated by relagging the meter. When 
it is desired to change the transform- 
er or vary the load, the meter should be 
calibrated under the new conditions, 
and ‘this is enforced by all manufac- 
turers. Due to the fact that the phase 
displacement increases as the load 
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decreases, it is obvious that the 
meter cannot be calibrated or lagged 
to register accurately on all loads and 
should be properly calibrated for use 
on the load used most of the time. 
From what has been said of the vari- 


ations of the phase displacement of 
series transformers when used with 
different inductive loads, it is easy to 


the error due to this cause is 
important one. 


that 
a very 

When conditions are such that a pri- 
test is impossible on large in- 
stallations, be 


see 


mary 


secondary tests may 


made. Secondary tests, however, can 
only be made when the transformer 
errors are determined and are taken 


of in the calibration of the 


The transformer may be tested 


account 
meter. 
in the laboratory previous to installa- 
tion and a correction curve drawn. 

With standards in the primary cir- 
the 


at unity power-factor by means of full- 


cuit, meter is adjusted correctly 
load and light-load adjustment, if load 
can be obtained, after which the meter 
is tested on one or two loads at a low 
power-factor and its accuracy adjusted 
to 100 per cent by altering the lag ad- 
justment 

In of 


standards in the secondary circuit, it 


testing the meter by means 
a correction curve 
for the transformer on both unity pow- 
at 
The meter is then adjusted and lagged 
the 


is necessary to have 


er-factor and a low power-factor. 


same as on a primary test except 
that the percentage of accuracy is ad- 
to conform to the 
corresponding calibration or correction 


justed in each case 


curve. If a current transformer is also 
used in connection with the standard 
in making a primary test, a correction 
curve for that transformer must also 


be used and its error taken care of by 
adding or subtracting to or from the 
standard readings. 

It is often desirable to find the pow- 
of 


er-factor a three-phase circuit and 


when it is not convenient to use the am- 


meter, voltmeter and indicating watt- 
meter, the approximate power-factor 
can be figured from the watt readings 
of the two elements of the service 
meter From the preceding diagrams, 


showing the difference of speed of the 
in a polyphase circuit, 
that these are 
to the changes of power- 


two elements 


it is evident variations 
due directly 
factor in the circuit. 

The size of the installation and num- 


ber of kilowatt-hours used per month 


determine the frequency of tests on 
polyphase meters. In small installa- 
tions, one test per year is enough. In 
large installations, a secondary test 


should be made at least every two 
months and a primary test at least once 
whenever a change 
of load is made which may change the 


power-factor of the circuit. 


a year, and also 
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AND WESTERN 


THE CONTROL OF MOTOR- 
DRIVEN VENTILATING FANS. 


By George J. Kirchgasser. 


fans are used for ven- 
tilating factories, offices, stores, schools, 
churches, hotels, hospitals, restaurants, 
etc. They are also used in connection 

in indus- 


Motor-driven 


with steam-heating 
trial plants for the removal of refuse, 
and in chemical laboratories, etc. 
For a few single fan 
speed is satisfactory and in such cases 
the f may thrown across 
the line or else started by means of a 
manually operated starting rheostat. If 
it is desired to start a fan of this kind 
from a remote point, a switch of suf- 
employed, or 


systems, 


purposes a 


fan motor be 


ficient capacity may be 
a push-button station, which, when op- 
erated, circuit 
of a magnetic switch. 


closes the magnetizing 
For most cases of ventilating-fan ap- 
however, it is desirable and 
variation 


plications, 


also required that be 


speed 





Fig. 1.—Wall-Type Fan Speed-Regulating 


Rheostat. 


obtained. Speed regulation can be pro- 
vided by means of manually operated 
automatic 
controlled 


regulators or types, which 
from a remote lo- 
cation or from several such points. 

most 


cases because of varying conditions. In 


can be 


Speed variation is desired in 
a theater, school, hall, etc., the number 
of people present affects the amount 
of ventilation required. In the indus- 
trial plant, laboratory, etc., 
the and viti- 
periods of the 


chemical 
of 
varies during 


amount smoke, 


gases 
ated air 
day. 
Speed described 
as starting rheostats with sufficient re- 
sistance to the full-load current 
continuously on any step. The resist- 
ance of rheostats designed merely for 


regulators may be 


carry 


starting a motor is seldom required to 
carry current for a period of more than 
15 seconds. The resistance of speed 
regulators, the other hand, when 
used in connection with machine tools, 
may be required to carry current con- 
tinuously during the working hours of 
the day, and when used with fans or 
pumps may be employed nights as well. 
The amount of resistance incorporated 
in rheostats designed for speed regu- 
lation must, therefore, be ample to 


on 
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carry full-load current for long periods 
of time. 

The speed regulation of  shunt- 
wound and compound-wound direct- 
current motors may be effected in two 
ways; by inserting resistance in the 
armature circuit of the motor, or by 
inserting resistance in the  shunt- 
field circuit. The first method re- 
duces the speed of the motor 
below its normal rated = speed, 
the amount of speed reduction ob- 
tained depending partly upon the 
amount of resistance introduced into 
the armature circuit and partly upon 
the load on the motor. The second 
method increases the speed of the mo- 
tor above normal, the amount of speed 
increase depending only upon the 
amount of resistance used, and not at 
all upon the load on the motor. By a 
combination of the two methods de- 
scribed, the speed of a motor may: be 
both decreased below and increased 
above normal speed, thus affording a 
wide range of speed variation. There 
are standard speed regulators, in which 
speed variation is effected by armature 
resistance only, by shunt-field resist- 
ance only, and by a combination of 
shunt-field and armature resistance. 

In installing regulators it must be 
rememBered that “fan-duty” require 
ments are different from “machine- 
duty” controlling requirements. By 
“fan duty” is meant any duty similar to 
the driving of a ventilating fan, 
in other words any class of service in 
which the turning effort, or torque, in- 
increases or decreases with changes in 
speed. In regulators designed for fan 
cGuty, the capacity of the resistance is 
tapered in proportion to the amount oi 
resistance inserted, being reduced to 
approximately one-half the normal full- 
load current capacity when all resist- 
ance is in circuit. Sufficient resistance 
is provided in fan-duty regulators to 
cause a 50-per-cent drop in voltage with 
this reduced current flowing, the resist- 
ance being relatively higher in ohms 
and lower in ampere capacity than 
the resistance provided with speed reg- 
ulators designed for machine duty. 
Hence, should a fan-duty regulator be 
used for machine duty with a normally 
loaded motor, the percentage of speed 
reduction obtained would be greater, 
but there would also be great danger of 
overloading the resistance and possibly 
destroying the rheostat. 

The power required by some kinds of 
motor-driven machines when running 
at slow speed is less in proportion to 
the reduction in speed than in other 
classes of machines, some of which 
take almost as much current when op- 
erating at one-half speed as at full 
speed. Typical examples of the two 
classes of machines referred to are fur- 
nished by a ventilating fan and an hy- 
draulic pump, the current required to 


or 
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operate the fan becoming less and less 
as the speed of the fan is diminished, 
while in the case of the pump about the 
same current is required to operate it 
half-speed as at full speed. 

Speed regulators designed to oper- 
ite a motor at various speeds below 
normal, but not to increase its speed 

yve normal, are provided with arma- 

re resistance only. The resistance 
rovided will carry the normal current 
ntinuously on any step without over- 
ating and“when all resistance is in 
rcuit reduce the speed of the 
otor 50 per cent, provided the motor 
taking its normal current. If the mo- 

r is not taking its normal current the 

1ount of speed reduction will be cor- 

espondingly less. Figs. 1 and 2 il- 

strate an extensively used manually 

perated fan-motor regulator and a 
ype for use with large-capacity fans. 

When operating without resistance in 
the armature circuit, shunt-wound and 
ompound-wound motors will inher- 
ently regulate to approximately con- 
stant speed, regardless of load. This 
haracteristic of inherent regulation is 
lost, however, when armature resistance 
is employed to reduce the speed of 
the motor, fluctuations in load result- 
ing in fluctuations in speed, which be- 
come more noticeable as the amount 
of resistance inserted in the armature 
circuit is increased. With all resist- 
ance in circuit and the motor taking 


will 
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in load will result in a corresponding 
change in speed and it then becomes 
move the lever of the 
forward or back to 
speed at which the 


necessary to 
regulator 
obtain the 
machine was operating before the load 
on the motor changed. With ventilat- 
ing fans this does not occur as the load 


speed 


again 


does not fluctuate. 
When the speed of a motor driving 





Fig. 3.—Combination Starter and Regulator. 


a constant-torque machine is reduced 
by inserting resistance in the armature 
circuit, there is no corresponding re- 
duction in current consumed. The 
motor runs more slowly simply be- 
cause a part of the energy impelling it 
is shunted into the resistance and there 
dissipated in the form of heat. Hence, 
whether the motor is operating at fuil 
speed or half speed, the amount of cur- 
rent consumed is the same; the only 





Fig. 2.—Multiple-Switch Type Regulator for Large Fans. 


normal current, the speed will be re- 
duced to 50 per cent, but should the 
load current drop from normal current 
to one-half normal current, the speed 
of the motor will increase from 50 per 
cent to 75 per cent of normal speed. 
In other words, the resistance is pro- 
portioned for normal current condi- 
tions and will give the calculated speed 
reductions only so long as the load on 
the motor is unchanged. Any changes 





difference being that in one case all 
the energy taken from the line is ex- 
pended in driving the motor while in 
the other case only one-half the energy 
is utilized for power, the other half be- 
ing dissipated in the resistance. 

Speed regulation by armature re- 
sistance only is, therefore, open to two 
objections: first, the difficulty of main- 
taining constant speed under varying 
load conditions and, second, the neces- 
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sity of wasting energy to secure speed 
reduction. These objections are in 
part offset by the fact that speed re- 
duction by armature resistance may be 
applied to any motor of standard de- 
sign and requires nothing more than 
the simplest and least expensive speed- 
regulating rheostat. In cases where 
the motor will be operated nearly al- 
ways at full speed and only occasion- 
ally at less than its normal speed, the 
difference in first cost of the installa- 
tion may justify the use of the arma- 
ture-resistance method of control. In 
the case of a motor-driven fan, as the 
current decreases with the speed, ar- 
mature-resistance control finds one of 
its best applications, as little current is 
wasted. 

Speed regulators designed to oper- 
ate a motor at various speeds above 
normal, but not to reduce its speed, are 
provided with regulating resistance in 
the shunt-field circuit only. Some re- 
sistance in the armature circuit is 
also necessary in order to. prop- 
erly accelerate the motor from rest to 
normal speed, but the carrying capacity 
of the armature resistance provided in 
rheostats designed for shunt-field reg- 
ulation is comparatively small and can- 


eee eeeee 





Fig. 4.—Armature and Shunt-Field Type 
Regulator, 25 to 50 Horsepower. 
not be used for reducing the speed of 
the motor. A type of such regulator 
is illustrated in Fig. 3. The armature 
resistance is of capacity for short 

starting duty only in this type. 

The weakening of the shunt-field by 
the insertion of resistance in the shunt- 
field circuit causes the armature to re- 
volve more rapidly. The advantages of 
this method of control are that the mo- 
tor will inherently regulate to approxi- 
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mately constant speed under widely va- 
rying load conditions; and all the cur- 
rent taken from the line is utilized for 
power, the changes in speed being ob- 
tained, not by dissipating a portion of 
the effective energy in the resistance (as 
in the case of the armature-resistance 
method of control) but by weakening 
the counter electromotive force by in- 
serting resistance in the shunt-field cir- 
cuit 

Speed increase by means of shunt- 
field weakening is limited, however, to 
about 10 to 15 per cent above the nor- 
mal speed jn motors of standard con- 
struction. Greater ranges of speed can 
be obtained from motors éspecially de- 
shunt-field control, but 
should not be attempted with motors of 
standard design without first ascertain- 
ing the manufacturer the maxi- 
mum speed at which the motor may be 


signed for 


from 


safely operated 


De 


Fig. 5.—Armature and Shunt-Field Type 
Regulator with Overload and No-Voltage 
Release. 





Speed regulators designed to reduce 
the speed of a motor 50 per cent below 
normal by armature resistance and to 
increase it 25 per cent above normal by 
shunt-field resistance provide means for 
obtaining a wide range of speeds. As- 
suming the normal speed of a fan mo- 
tor to be, for instance 1,000 revolutions 
per minute, it is possible by the arma- 
ture-resistance method of control to 
vary the speed between 1,000 and 500 
revolutions per minute. By the shunt- 
field method of control the speed range 
limited to between 1,000 and 1,250 
revolutions per minute, but by installing 
speed regulators of the combined arma- 
ture and shunt-field-control type, the 
speed of the motor may be varied from 
a minimum of 500 to a maximum of 


1S 


1,250 revolutions per minute. Figs. 4 
and 5 illustrate regulators for this 
purpose. 


Eighty-five per cent is about the max- 
imum speed reduction obtainable by ar- 
mature resistance, but so great a reduc- 
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tion is seldom satisfactory, since com- 
paratively slight increases in the load 
will cause the motor to stall. Fifty per 
cent or one-half speed reduction is the 
usual amount. Shunt-field regulation 
may be obtained up to any point for 
which the motor is suited, the only lim- 
itation in this case being the maximum 
speed at which the motor may be safely 
operated. 

It should 
however, that speed increase by shunt- 
field weakening increases the current in 
proportion to the increase in speed and 
care should be taken not to overload 
the armature of the motor. 

A common error is selecting a regu- 


always be remembered, 























Fig. 6.—Alternating-Current 
Polyphase Speed Regulator. 


Fig. 8.—Double-Pole Magnetic Switch. 
lator of insufficient capacity. If the cur- 
rent required to operate the motor at 
full speed with no resistance in circuit 
is greater than the rated capacity of the 
rheostat, overheating of the resistance 
is certain to result. If, on the other 
hand, the current required to operate 
the motor at full speed with no resist- 
ance in circuit than the rated 
capacity of the rheostat, no over-heating 
will occur, but it will not be possible to 
secure the full 50-per-cent speed reduc- 
tion that the rheostat is usually de- 
signed to give with all resistance in 
circuit. 

There are two ways for obtaining 
speed regulation of alternating-current 
motors: by primary control, which con- 
sists of varying the stator potential by 
means of a compensator or resistance 
in the primary circuit of the motor; 
and secondary control, by means of a 
resistance in the rotor circuit of the 
motor. Speed control by means of 
compensators or resistance in the pri- 


is less 
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mary circuit of polyphase motors is in- 
efficient and expensive and is never used 
except in very special cases. For this 
reason squirrel-cage motors are used 
with fans only when a constant speed 
is desired. The best method for obtain- 
ing varying speeds is with the slip-ring 
induction motor with a variable rotor 
resistance, the losses in this case, which 
are necessary to obtain the reduced 
speeds, being external to the motor 
itself. 

These regulators have one set of con- 
tacts and a pivoted lever with sliding 
shoe which is free to stand on any in- 
termediate position. Regulators for 
slip-ring motors (see Fig. 6) have three 
sets of contacts and a_ three-armed 
lever, each arm carrying a sliding shoe, 
and which may be also left on any con- 
tact indefinitely. The regulator front is 
mounted directly upon an iron frame 
which contains the regulating resist- 
ance. 

The sliding-contact type of regulator 





’ 
Fig. 7.—Watson Ventilating Fan. 


should not be used with motors of more 
than 50 horsepower since, above these 
capacities, the arcing on sliding contacts 
becomes too severe. With larger mo- 
tors, multiple-switch regulators should 
be used. 

For installations in flour mills, textile 
mills, or any place where the air is at 
all times laden with flying particles, 
an inclosed type of regulator for fan 
service is better, as it prevents such ma- 
terial coming in contact with current- 
carrying parts. The drum type of reg- 
ulator is completely inclosed. Renew- 
able copper segments are mounted upon 
a cylinder which is brought into con- 
tact with stationary fingers by a rotary 
motion of the shaft of the cylinder. 
The secondary resistance is star-con- 
nected, with an equal section in each 
phase, and the sections of resistance in 
each phase are short-circuited alternate- 
ly. The resistance is mounted in 
frames separated from the drums and in 
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most cases the cast-grid type is em- 
ployed. 

\lost of the ventilating fans in use 
are of such a size as can be driven by 
small motors: 0.2, 0.25, 0.5, 0.75, 1, 1.5, 2, 

| 5 horsepower, one familiar type 

f which is shown in Fig. 7. But fans 
sed for heating plants, for moving air 
| gases from mines, for planing mills, 
require motors of considerable 
size—10, 25, 50, 75 and 100 horsepower. 

Where it is desired to start small 
ins operated at constant speed located 

another floor, remote-control solen- 

| switches may be used for throwing 
These can 
ictuated by means of a small push- 
ton switch located wherever conven- 


motor across the line. 
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tion, Fig. 9, are located near the fans, 
but they are automatically operated 
from the different floors by means of 
push-button stations. In this installa- 
tion, each station consists of six but- 
tons, one to start the fans, four to give 
various degrees of speed and the sixth 
to stop. the fans. When more air is 
desired in any court room, the fan can 
be speeded up from that room. The 
depressing of the button causes the 
speed-controlling lever on the control- 
ler for the fan supplying or exhausting 
air from that room to move under the 
action of its solenoid. The indicator at 
the push-button station indicates the in- 
crease in fan speed. The speed-control- 
ling lever of the controllers will remain 
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Fig. 9.—Installation of 13 Remotely Controlled Regulators in New York 
County Court House. 


lent and connected in the solenoid cir- 
cuit. The closing of the switch ener- 
izes the solenoid and closes the switch. 
hese switches are used frequently with 
fans driven by single-phase, self-start- 
ing motors and squirrel-cage induction 
otors. Fig. 8 illustrates a double-pole 
ugnetic switch that can be used with 
alternating-current motors. 

There are many instances where not 
only remote control cf the starting is 
equired but where remote control of 
he speed regulation is desired and prac- 
tically essential. In hotels, school 
buildings, libraries, court houses, etc., 
here the rooms are used for various 
irposes and at different periods, a 
imber of fans are used to supply air 
the rooms or groups of rooms. The 
installations in the New York County 

urt House and Bronx Court House 
and in several New York schools and 
iotels are remote-controlled. In the 
County Court House there are 13 di- 
rect-current motor-driven fans in the 
attic, each fan taking care of one or 
more court rooms and ante-rooms. The 
13 controllers, shown in the illustra- 
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as su ote of 


in any position as desired and the fan 
will be driven at the speed indicated. 
In the same way the speed may be re- 
duced by pressing another button and 
causing the lever to move in the oppo- 
site direction. 
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Wayside Telephones. 

Patrol signal-boxes installed with 
telephone apparatus, and communicat- 
ing with the nearest exchanges, are 
being fixed on English roads, so that 
automobile travelers may, if they de- 
sire, order their rooms in hotels ahead, 
and business men may be able, while 
on journeys, to communicate with their 
offices or their homes. The use of 
these telephones will be free to mem- 
bers except for long-distance calls, for 
which, of course, the usual trunk 
charges will be made; and the system 
will prove of the greatest utility not 
only for recreation and business but 
in mishap, for in case of accident or 
breakdown help can soon be obtained, 
inasmuch as a patrol will be on duty 
at each box. 
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CANADIAN GOVERNMENTAL 
CONTROL OF NIAGARA ELEC- 
TRICITY—IV. 





By Frank Koester. 





The rates for power and light paid 
by private users to the Hydro-Electric 
Power Commission system are prac- 
tically uniform throughout all the 
fourteen cities which originally en- 
tered into the compact. 


Standard Schedule Price for Light 
and Power. 

The Commission, in 1909, requested 
that the persons responsible for the 
operation of the various municipal 
plants taking power through it, should, 
from time to time, meet and confer 
respecting matters of common inter- 
est. Acting upon this suggestion, sev- 
eral meetings of municipal engineers 
have been held. One of the questions 
taken up was the preparation of a base 
schedule of charges for the sale of 
electric light and power. Subse- 
quently, standard schedules were pre- 
pared, approved by the Commission, 
and have been adopted by several of 
the municipalities. This schedule may 
be said to be the “catalog prices” 
for light and power. From these prices 
discounts dependent upon the pur- 
chase, costs of power, and other con- 
ditions existing in individual munici- 
palities, are given. The base sched- 
ules as adopted in 1911 follow. 


Lighting Rates. 

Class 1—Residence Lighting: 

Fixed charge per 100 square feet of 
area lighted, 4 cents per month. 

Additional charge per kilowatt-hour 
as metered, 3% cents. 

To determine the area lighted, the 
maximum outside dimensions of the 
building are to be taken, the product 
multiplied by number of residence 
floors, and total amount reduced. by 
10 per cent for walls, etc.; basement 
and attic not to be included, unless 
in whole or in part used as living or 
sleeping rooms. 

Class 2—Commercial Lighting: 

(a) Stores and theaters, 10 cents per 
kilowatt-hour for first hour’s daily use 
of installed capacity, and 3.5 cents for 
each kilowatt-hour above. 

(b) Signs and_ display 
same, or flat-rate option. 

(c) One-half above rates. 

(d) Same, if they are not using 
power. If they are, the transformer 
capacity required for connected light- 
ing load may be added to the motor 
load, and charged at power rates. 

(e) Hotels, same as stores. Peak 
load may be controlled. 

Class 3—Flat Rates: 

For sign, window and display light- 
ing, $6 per month per kilowatt con- 
nected. 

The charge of 4 cents per 100 square 
feet is standard, while the charge per 
kilowatt-hour varies with the cost of 
power to the municipalities. The 
charge of 10 cents for commercial 
lighting is standard, while the charge 
for all use above the first hour’s daily 
use varies with the cost of power to 


lighting, 






















































The 


maximum is 5 


minimum 1S 
cents 


he municipality 
and the 


Power Rates. 


5 cents 


The following are the yearly base 
rates for power, together with dis- 
counts allowed 

H. P. of Motors or Peak Load 1to3 
Flat rates per H P. per year, 

based on installed H. P. or max- 

imum demand ‘ $50.00 
Differential rates: Fixed charge per 

nstalled H. P. per vear or maxi- 

mur de and ae 15.00 
Meter rate per K. W. H. of con- 

Class \ 24 hours’ unrestricted 
1 100 per cent of the base rate 

Class “B 24 hours restricted use— 
” per cent of the base rate 

Class ( 10 hours’ unrestricted 
use—0 per cent of the base rate 

Class “D 10 hours restricted use 
it per cent of the base rate 

Restricted hours 

Oct. 1 Oct. 31 30 p. m. to 6:30 
p m 

\ Nov 30: 5:00 p. m. to 6:30 
] 

De Jan. 15: 4:30 p. m. to 6:30 
p. m 

lar 16—Feb 15 5:00 p m to 
' 1) 

\ discount is given by different 
nunicipalities, ranging from 0 to 33% 

r cent, according to the cost to the 
municipality For instance, the mu- 
nicipalities of London and Woodstock 
have provided for discounts of 10 per 
cent In addition, a discount of 10 
per cent will be allowed for payment 

efore the 15th. day of the month, on 
vh ay the account becomes due. 

If the consumer uses power in any 
higher class than that under which he 
s rated, he is considered automatically 
transferred to the new class for the 
balance of the term of contract 

These rates as paid by the private 
consumer, do not, however, represent 
the full cost of the power consumed, 
vhich is considerably higher \ pe 


condition of affairs is found in 


vorking out of the Hydro-Elec 
Power Commission’s plan, for in 
ne cities the excess in the real cost 


he power over the price at which 
is sold to the public is met out of 
fund, while in others, 
that 


price, 


the general tax 


he rates are adjusted so certain 


unduly high and 


rs pay an 
he surplus that remains is turned into 
fund 


the eneral tax 


[In cities where the consumption of 
the 


at a low figure and no def- 


light is large, rates for power are 


it occurs, since the very high profit 


lighting enables power to be 
its 
the 
proportion- 


sold at a figure far below true 


But in cities where 
light is 
ately the 
are getting their electricity at a lower 
its 


the 


con- 


sumption of not 


large, users of power who 


figure than true value, are being 


favored at expense of the tax- 


payers 
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The power as delivered to the cities business, so that the cities in selling 


by the Hydro-Electric Power Com- 
mission is distributed to the private 
users over the distributing lines be- 


longing to the cities themselves, such 


systems of distribution being erected 


410 10 lito 25 26to50 51to100 101 up 

$48.00 $45.00 $43.00 $41.00 $40.00 
14.40 13.80 13.26 12.60 12.00 
3.5¢c 3.0¢ 2.0¢ 1.5¢ 1.25 

by the cities subsequent to the intro- 


duction of the Hydro-Electric serv- 


ice, or acquired by the cities from com- 
panies previously owning the system. 
\ large part of the cost of elec- 
tricity to the consumer is due to the 
such local distribution 
tems For example, in the city 


Woodstock, the proportion which the 


cost of sys- 


of 


city was assessed to meet the cost of 
getting the electricity from Niagara to 
$155, the cost of 


the cities 


the city’s distributing system amounts 


was yet 


to $110,219.43 and in addition to the 
interest and sinking fund of this, 
which must be met out of the sale of 


there is an annual 
$20,000 a 


electricity, operat- 


ing cost of some year, so 
that the whole cost of electricity has 
not been half-way met when it reaches 
the city’s doors. 

In the city of Toronto, where the 
local distribution system has already 
the f 
power is large compared with the use 
of light, a 
which, it is 


the 


cost $4,950,000, and where use of 


large deficit is being accu- 


stated, is being 
interest and the 


The plan of the 


mulated 


met by funding 
sinking-fund charges 
seems to be to so adjust 


the full 


Commission 


charges that when amount of 


intended to be, is sold, the rate 


power 
will be such as to wipe out any pres- 
ent deficit. The burdens of the present 


are thus put upon the shoulders of the 
future 

The 
$80,000 on its distributing system, and 
pur- 


city of Stratford has expended 


in addition it was compelled to 
cost of 

must off 
These charges, with 


chase an existing system at a 


over $3,000, which be paid 
within ten years 
operating expenses of upwards of $20,- 
000 a year, must come out of the pock- 
ets of the users of the electricity. 

The effect of the plan of the Hydro- 
Electric Commission is that 
is not operated for purposes 
of gain, the current 
from Niagara is as great if not greater 
the electric current gen- 
erated by companies in the 

The rates 
charge con- 
than the 


companies, 


Power 
while it 
cost of electric 
than cost of 
private 
cities themselves. 


the municipalities 


various 
which 
sumers cannot be_ higher 
rates charged private 


as otherwise they would not hold the 


by 
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current must incur a loss in one form 
or another, and this loss arises prin- 
cipally from the costliness of the gen- 
eral installation, and 
from the cost of the local distribution 
system. That is to say, not 
organized for profit, insufficient atten- 
tion devoted to the commercial 
side of the undertaking, with the re- 


transmission 


being 


was 


sult that the participating cities are 
so deeply involved that no relief is 
possible until the conclusion of the 


thirty years’ time for which the c 
tracts run. Meanwhile the cities must 
be handicapped by expensive power 
The Hydro-Electric Power Commis 
sion aims at a complete monopoly in 
of electric current 
pursuing this 


the distribution 
Ontario, and in 
does not hesitate to employ the most 
direct means of competition, and not 
only does the actively 
compete with private companies, but 
it has the right by law to expropriate 
independent companies as well as thie 
property of individuals for 
It is an almost autocratic body, 


obj ct 


commission 


its pur 


poses. 
as it cannot be sued in court, and its 
powers are almost unlimited. Phe 


only reason that all competing el 
tric companies are not expropriated is 
that their properties are 
that action would bankrupt the 
participating cities. 

The whole plan of the commission 


so extensiv¢ 


such 


is carried out with that lack of busi- 
ness foresight and commercial sanity 
which very often characterizes “go 
ernmental ownership,” and which, in 
reality, means the conduct of 


affairs by small politicians. 
In pursuance of the well advertised 
policy of conservation of natural 
sources, a number of our state gover 
ments are contemplating action si 
that of the 
“governmental 


lar to Province of O1 


tario, since ownersh 
has an even more appealing sound 
Before 


national 


our politicians. our gov 


ments, either or state, 
ceed to utilize our water powers, it 1s 
the 


oughly investigated in all its aspects 


desirable to have matter th 


Canada furnishes a shining exan 
of the results of governmental ow! 
ship, and its system should be tl 
oughly digested before any import 
works of our own are undertaken, 
particularly so, since of all our powers 
now in operation, only one-third 
compete with — st¢ 


This condition may 


successfully 
power plants. 
principally due to a lack of engin 


ing experience, inadequate investi: 
tion of drainage area and other f: 
tures, and inconsistency of constru 


tion, leading to extravagance on 0! 
hand and insufficient strength of co: 
on the other, causing tli 
numerous failures of dams and 


sequent large loss of life and property 


struction 


col 
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The Additions at the Old Deptford 
Power Station. 

In England lately interest has been 
edirected once more to the early pio- 
neering work of Ferranti in the high- 
tension field by reason of the comple- 
ion of additions and alterations at 

now historic Deptford station of 
London Electric Supply Corpora- 
n. whence as long ago as 1889 cur- 


was transmitted to London at 
1000 volts. The severe experience 
ough which all concerned in the 


nture, either as financiers or engi- 
rs, had to pass, are familiar to the 
r school, and they are written in 
records, but it is perhaps not re- 
by many today that the 
rporation had even to manufacture 
own cables before it could get sat- 
‘tory results. Ferranti designed a 
ecial cable made up of an inner and 
tube forming the two 
nductors arranged concentrically 

each other, separated by a radial 
kness of one-half inch of paper in- 


mbered 


er copper 


tion, each conductor having a sec- 
of 0.25 square The 
lation used consisted throughout 
paper impregnated under pressure 
The concentric 
made up 
nty-feet lengths, and about 28 
it were laid and it ran sat- 
torily for years at 10,000 volts in 
of its 7,000 joints. It is stated 
considerable lengths of it are still 


al area inch. 


ozokerite 
le thus 


wax. 


formed was in 


les of 


uning satisfactorily, and it is claimed 
the pioneer of all high-tension pa- 
insulated cables in the world. 


n view of the additions that have 
made under the supervision of 
W. Partridge, who has been for 
ny years chief engineer of the sys- 
the character of the service now 
en will be of interest. They are: 


10,000-volt, 
lightinz 


The original 85-cycle, 


le-phase system used for 


direct-current, three- 


re, 460 and 230 volts, used for power 


poses; (2) 
lighting purposes; (3) three-phase, 
6,600-volts, for large 
traction purposes; 
6,600-volt, 
the 
station is 


j cle, power 
(4) 
25-cycle 
Rail- 
into two 


nsumers or 
single-phase, 
stem used for Brighton 


v. The 


tions, 


divided 
one for railway traction and 
supply, and the other for light- 
Part of the recent equipment is 
Westinghouse 2,000-horsepower mo- 


ver 


generator set, the motor of which 
driven from the three-phase, 25- 
cle system on the traction side and 


rives a generator giving single-phase, 
0,000-volt, 85-cycle current. By this 
eans both of the generating 
tation can be connected 
required, and two new 10,000- 
turbines, used at their 
aximum efficiency and capacity. This 
et, besides being used at times 
ght load is actually used at times of 


sides 
together 
hen 


rsepower 


of 
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peak load in the lighting section with 
the rest of the lighting generators in 
parallel with it, and although the 
motor-generator is fitted with a Tir- 
rill regulator this one set enables the 
pressure of the whole of the lighting 


section to be kept absolutely con- 
stant, all irregularities being ap- 


parently taken care of by the motor- 
generator. 

On the modern side of the Deptford 
station there is a traction switchboard 


controlling four 2,500-kilowatt recip- 
rocating sets and the two turbines, 


driving 1,500-kilowatt, three-phase gen- 

The switchboard controlling 
the four reciprocating sets is divided 
into three galleries, and the turbine 
switchboard at the other end is divided 
four galleries. this board 
connected four traction single- 
phase feeders for the railway service 
and five three-phase feeders for power 
supply to factories. The turbine board 
has the oil switches and group switches 
controlling the turbines placed at the 
top gallery, whilst the oil switches 
controlling the feeders are in the low- 


erators. 


into From 


are 


The high-tension conduc- 
out that 
each conductor and isolating switch 
is inclosed in an earthed shield. It 
is thus found that no cleaning is 


est gallery. 


tors are laid in such a way 


re- 
quired; that live conductors cannot be 
touched short-circuits caused by 
rats or other live animals; that any arc 
that up is not liable to 
short-circuit all three phases. The se- 
ries transformers are clamped outside 
the earthed covering, thereby making 
almost impossible a failure in this part 


or 


may be set 


ot the system. Heavy short-circuits 
which before now have broken insu- 
lators due to the repulsion between 


conductors, can in no way affect this 
It is also claimed as another 
that 
the 
special 


system. 


advantage switches are 


and “off” positions 


isolating 
locked in “on” 
devices 
the At- 
tendants cannot get at the key of the 
isolating switches without switching 
off the oil the main gener- 
ator, thus automatically preventing the 


interlocking 
traction 


Several 


are used on board. 


switch of 


isolating switches from being opened 


under current. By means of pilot 
lamps the attendant on the control 
board can see the exact position of 
the isolating switches. The lamp will 
only indicate if all three phases are 
in the “on” or “off” position. 

The generator and group switches 
are motor-driven capable of carrying 


a current of 2,000 amperes and break- 
the moment of 
amperes. Owing 
currents 


short-circuit, 
to the 
by turbo-gener- 


ing, at 
40,000 
mous 


enor- 
given 
ators on short-circuit, reactance coils 
are installed to reduce the current and 
prevent undue stress on the windings 
The reactance 


with the rail- 


of the generators, etc. 


coil used in connection 
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way supply has a reactance of about 
four per cent and is designed to with- 
stand a short-circuit current ot 10,000 
amperes. It weighs about fifteen tons. 
The two turbines are of the Parsons 
impulse, reaction type and the 7,500- 
kilowatt generators by Brown-Boveri 


Company are specially designed to 
give either a single or three-phase 
supply. The boiler equipment com- 
prises 22 Babcock & Wilcox and ten 
Paxman boilers, and when the two 
3abcock boilers now adding are in 
service, the total capacity will be 760,- 
000 pounds of steam per hour. Con- 
densing water is taken from the 


Thames, and special type strainers, de- 
signed by the staff, and made in the 
corporation’s own workshops, prevent 
debris from entering. Scrapers have 
a shaving action on the lower surface 
of a rotating drum _ which 
causes the debris adhering to the per- 
forated surface of the drum to fall 
into a settling chamber in the bottom 
of the strainer body for discharge into 
the river by opening a sludge valve 
either automatically or by hand. 


slowly 


Stopping Runaways by Electricity. 

On the Williamsburg Bridge span- 
ning the East River, in New York 
City, there has been installed a set of 
motor-operated gates fer stopping run- 
away horses. The gate, which is in 
two parts, forms a V-shaped chute, 48 
feet in length, when open, into which 
the frightened horse runs. The nar- 
rowing sides of the chute grip the ve- 
hicle at the front hubs and bring it to 
a stop without injuring the animal. A 
electrical signals is em- 
ployed by the officers on duty to warn 
the attendant of the approach of a run- 
A %.5-horsepower motor is used 


system of 


away. 
to operate the gates. Many serious 
accidents have been avoided by the 


use of this device. Energy for the mo- 
tor is supplied by the New York Edi- 
son Company. 


aa 


Illuminated Sign to Indicate 
When a Letter Arrives. 

The electric sign has recently been 
put to a novel use of the 
modern hotels, where, as an addition- 
al luxury in the most fully equipped 


in some 


private rooms, an illuminated indica- 
tor informs the occupant that there is 
“mail in the office for you.” These 
words are painted on a small glass 
sign, so that they are only visible 
when illuminated by a lamp behind. 


The circuit of this lamp is connected 
up to the shutter closing the corre- 
sponding pigeon-hole in the letter-rack 
of the office of the hotel, so that when 
a letter is placed in the rack the sign 
in the room is illuminated, and the 
occupant is informed of its arrival. 
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New Electrical and Mechanical 
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Appliances 
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"Westinghouse Commutating-Pole 
Rotary Converters. 

Commutating applied 

rotary converters, fulfill the same func- 


poles as to 
tions and result in the same advantages 
as in their more familiar application to 
direct-current generators and motors. 
\s with the commutating-pole direct- 
current machines, they insure sparkless 
commutation with a fixed brush posi- 
tion from no load to heavy overloads. 
It is shift the brushes 
with change of load, as the commutat- 
ing winding is connected directly in 
series with the armature and holds the 
neutral position stationary; therefore, 
the brushes are located at all times on 
the no-load neutral point and no brush- 


ih. 


unnecessary to 
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Fig. 1.—Detail of Brush-Lifting Device. 


shifting device is supplied. The only 
difference in the application of the 
commutating poles to rotary convert- 
ers, is purely in design. A rotary con- 
verter is inherently a better commu- 
tating machine than a direct-current 
generator, as its armature reaction is 
much less, and consequently the com- 
mutating-pole coils have fewer turns. 

Commutating-pole rotary converters 
can be arranged for automatic com- 
pounding from no load to full load in 
the same manner as the ordinary ma- 
chine. They are particularly well 
adapted for railway service since fre- 
quent peak loads, which are very often 
encountered, can be taken care of with- 
out commutation trouble, 


The Westinghouse rotary-converter 
commutating-pole winding is of bar 
copper bent into the proper form. The 
inside turns are not insulated but are 
painted with a heatproof black paint. 
The outside turns are insulated with 
tape which is impregnated with an in- 
sulating compound. The coil is sup- 
ported by insulated bolts, and to pre- 
vent accidental grounding, an insulat- 
ing shell is placed between the core and 
its winding. The core is built up of 
sheet-steel laminations riveted together 
under pressure. 

The main field poles are also made 
up of sheet-steel laminations riveted to- 





the commutator during the starting 
period when effected by the alternating 
current, self-starting method. The sim- 
ple and convenient arrangement illus- 
trated in Fig, 1, is used for this pur- 
pose. In order to raise the brushes for 
starting, it is only necessary to shift 
the lever to the other position from the 
one shown. 

An interesting example of this type 
of converter is illustrated in Fig. 3. 
This shows a 500-kilowatt, 1,500-volt, 
commutating-pole converter for high- 
voltage direct-current railway service. 
The commutating poles are visible be- 
tween the main poles and the general 











Fig. 2.—Diagrammatical Section of Converter. 


pressure. The damper 
winding, which is separate for each 
pole in the commutating-pole machine, 
acts as a starting and damping wind- 
ing, which insures stable operation in 
the same manner as the solid-cage 
winding on a non-commutating-pole 
machine. The construction of both 
main and commutating-field windings 
is such that they dissipate heat very ef- 
fectively. 

The Westinghouse Electric & Manu- 
facturing Company recommends, and 
has standardized the alternating-cur- 
rent self-starting method on rotary 
converters. Due to inherent qualities 
in the commutating-pole converter, it 
is necessary to raise the brushes from 


gether under 


field construction of a small converter 
of this type is well shown. 

Fig. 4 shows a 1,500-kilowatt, 600- 
volt, commutating-pole, motor-started 
converter in an industrial plant. A fea- 
ture of this application is in the elec- 
trically operated remote-control switch- 
es mounted on the sides of the con- 
verter frame, which are operated by a 
small control switch located on the 
switchboard. These switches are used 
for short-circuiting the commutating 
winding at starting which makes it pos- 
sible to start up the converter with a 
starting motor and to throw it on the 
line without synchronizing. 

Two 3,000-kilowatt, vertical, syn- 
chronous booster, commutating-pole, 
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rotary converters have just been built 
for the New York Edison Company 
for installation respectively in its Clin- 
ton and its Crosby Street substation. 


two machines are the largest 
rotary converters ever con- 
and are the only vertical 
built involving the 


These 
vertical 
structed 


converters ever 
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is arranged for hand regulation. Pro- 
vision is made for effectively cooling 
the commutator by the insertion of 
copper heat-radiating vanes in the up- 
per end of each commutator bar. Ample 
space is provided between commutator 
necks which extend from the commu- 
tator bars to the armature coils, and 














ELECTRICIAN 


325 


results than with, the usual one wherein 
a steel pedestal with flange on its low- 
er end is bolted to a cast-iron base. 
The pedestal is tapered so that the up- 
per bearing is smaller in diameter 
than the lower one. This facilitates 
assembly. The bearings proper are 
babbitted and cast in a sleeve which 











. 3.—500-Kilowatt Commutating-Pole Rotary Con- 


verter. 


nchronous booster and commutating 
» features. 

The converters deliver a normal di- 

t-current voltage of 270, and are for 

5-cycle, six-phase operation. The di- 
ect-current voltage variation obtained 

vy virtue of the booster feature is 15- 

cent buck and 15-per cent boost 
rom the normal voltage, giving a to- 
| direct-current voltage variation of 

) per cent. These machines were 

ade of the vertical type to conform 

general construction to the other 
nverters in the substations, all of 
vhich are vertical machines. 

Fig. 2, sectional drawing, shows the 
detail construction of the machines. 
The converter armature and frame are 
mounted above the booster armature 
and frame. The commutator is at the 
top of the machine and the collector 
lings at the bottom. The armature, 
illustrated in Fig. 5, consists of a ro- 
tary-converter armature of the usual 
construction mounted on the same 
shaft with the smaller booster arma- 
ture, which is connected in seriés with 
the converter armature so that when 
booster-field excitation is varied, 
the alternating-current voltage im- 
pressed on the converter armature will 
be decreased or increased accordingly. 

The main or converter poles are 
shunt-wound. The commutating poles, 
which lie between the main poles, have 
been so wound that variations in arma- 
ture reaction introduced by the booster 
are taken care of. The booster poles 
are shunt-wound, and the booster field 


the 


through these spaces the cooling air 
is forced by the rotation of the ma- 
chines. As these machines are to be 
started from the direct-current end, a 





Fig. 5.—View of Armature. 


brush-lifting arrangement is not neces- 
sary. 

Some of the mechanical construc- 
tional featyres are unique and differ- 
ent from any heretofore used for ver- 
tical electrical machines. The pedes- 
tal on which the armature rotates, and 
which is plainly shown in Fig. 2, is a 
one-piece, hollow steel casting having 
a large area of base. With this con- 
struction a much more rigid structure 


Fig. 4.—1500-Kilowatt Commutating-Pole Rotary Converter with 


Starting Motor. 


can be readily taken out of the conver- 
ter spider for re-babbitting. 

A roller thrust bearing is arranged 
at the top of the pedestal to take the 
weight of the revolving element. The 
bearing rests on a plate which has a 
spherical seat carried on the pedestal 
so that perfect alinement is asured. 
The roller bearing can be taken out 
by removing the top plate of the ma- 
chine. Six bolts which turn through 
the lower portion of the pedestal 
flange are provided. When it is neces- 
sary to take off the top plate, these 
bolts are screwed up until they raise 
the rotating element a trifle and as- 
sume its weight. 

Lubrication is effected with a gravity 
oiling system. The oil is drawn from 
reservoirs and forced up through the 
oil pipe in the center of the pedestal. 
At the top of the pedestal, the oil 
discharges through a nozzle into a cyl- 
indrical chamber within the roller bear- 
ing. The pressure on the oil forces 
it from this chamber out between the 
bearing rollers into an annular pan 
surrounding the roller bearing. Oil 
cannot leave the chamber except 
through the bearing, ‘and the height 
of the outlet nozzle and the oil pan 
rim are such that the bearing rollers 
always travel in a bath of oil. When 
the oil overflows from the pan around 
the roller bearing it passes into. an 
annular chamber just above the upper 
pedestal bearing. From this chamber 
its only exit is through oil grooves in 
the pedestal. While it is passing 
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through these the rotating 
babbitt bearing take up oil. 
From the upper pedestal bearing the 
oil flows down through the chamber 
around the shaft to oil grooves for the 
above 


grooves, 
surfaces 


bearing similar to those 
described. From the lower oil grooves, 


oil discharges into an annular res- 


lower 


the 
ervoir to the lower part of the pedes- 
tal from which it drains into a storage 
circulated again 
lubricating An 
arrangement is 
the oil 


reservolr to be 


through the system. 
thrower 
provided at the 
space and around the lower part of the 
pedestal which effectively prevents oil 
the shaft. 

ore 
New Nickel Feed-Through Switch. 

Che illustra 
tion the feed 
through switch placed on the market 
I Cutler-Hammer Manufacturing 
Milwaukee, Wis. As th 


switch is for in 


effective oil 


upper part of 


creepage up 


accompanying full-size 


shows new cord or 
DY Che 
Company, ol 
implies, this 


the 


liane 


stallation on cord used with port 
electric 


disk 


soldering and branding 


able devices, such as iroms, 


isters, dishes, 


chafing 
drills and 
The 


switch 


stoves, 
irons 
cord 
The 
pol- 
the 
This 


all motor-driven devices 


is passed through 


1 1 


bras sneul 


the 
finished in 
the 
the 


which is 
matches finish of 
s used at table 
ready m 

the circuit It can be 


osing 
the 


vitl one 


cord near the device and 


hand by simply 


This 


eliminates wear 


button saves many 


on the fix 


Its use prevents such em 


Feed-Through Switch. 


accidents as the tipping of 
a dish or cup due to slipping of the 
hand when attempting to cut off the 
current by pulling out the plug at the 


jarrassineg 


aevice, 

The new insulating material devel- 
oped in the ceramic laboratory of The 
Manufacturing Com- 
used as the body of the 
switch [his material is tough, with- 
stands hard usage, and holds in per- 
manent alinement the small compact 


Cutler-Hammer 


pany, is 


operating mechanism, which is similar 
the “Acorn” pendent 


to that used in 
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switch recently marketed. This new 
switch is approved by the Underwrit- 
ers’ Laboratories and bears their label. 
The rating is 3 amperes, 250 volts or 5 
125 


amperes, volts. 


_— ee 
The Gem Cord Adjuster. 
The cord adjuster, which is 
shown in the accompanying illustra- 
an adjustment from one to 


Gem 


tions, has 


Gem Cord Adjuster. 


15 feet and can be attached to any cord, 
rewiring. There 
and no metal 
with it The 
There is 
con- 


old or new, without 


is no wire on the cord 


part comes in contact 
adjuster carries no current 
no strain on the rosette or other 
nection 

M. B. Austin & Company, Chicago, 
[ll., has control of the sale of the Gem 
adjuster in the United States. 


->-o 


An Electric Whistle Wanted. 

E. C. Kornhoff, Councilman, 62 Mar- 
seilles Place, Garfield, N. J., makes the 
following “Can furnish 
names and addresses of concerns fur- 
whistles 


enquiry: you 


nishing or making electrical 
suitable for fire alarm in a borough of 
12,000 people? We desire to install 
same on water tank on hill, and oper- 
ate it from the police station, about 

Local current, 
Corporation, 110 
be used at pres- 


one-half mile away. 
from Public Service 
volts, alternating, to 
ent.” 

—— 
of Heating and Cooking 


Appliances. 
Owing to the convenience of their 
the sale of electrical heating and 
cooking appliances is steadily increas- 
However, like all electrical ap- 
paratus, they must be correctly in- 
stalled to insure the full benefit from 


Control 


use, 


ing. 


their use. 

Reference to section the Na- 
tional Electrical Code shows that elec- 
tric heaters must be protected by a 
controlled by indicating 


25 ol 


cutout and 
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switches; also, it is advisable to con- 
nect in multiplé with the heater, and 
between it and the switch, a low- 
candlepower- lamp. This arrangement 
is to prevent the switch being left in 
circuit while the heater is not in use. 
For portable devices, the flexible con- 
ductors must be connected to an 
proved plug and receptacle, the plug 
of which will be pulled out of the re- 
ceptacle when an abnormal strain js 
put on the conductors. 

To meet the demand for a practical 
device which would meet the above 
quirements, the Machen & Mayer Elec- 
trical Manufacturing Company, Seven- 
teenth and Vine Streets, Philadelphia, 
Pa., has placed upon the market indi- 
cating heater receptacles for installa- 
tion in residences, laundries, factorics, 


ap- 


etc, 

For residences and 
tions, catalogue Nos. 5105, 5110, 5120 
Their capacity is 
amperes, respectively. 


similar installa- 
and 5125 are used. 
5, 10, 20 and 25 
The devices consist of a 
switch, lamp and base receptacle, and 
This oiit- 


W ll 


suitable 


a flush plug and receptacle. 


mounted in either a steel 


fit is 
case or cast-iron box and covered | 
a brass face-plate having a crystal >r 
ruby cut-glass jewel inserted in it. 
installations of this kind, it is advisa 
to run a circuit throug! 
fromthe 
fuses are provided in the box. 
For industrial installations, 
tailor shops and laundries, where 


separate 
panel-board. Hence, 


such 


plug and receptacle is required, ca 

logue No. 5130 is suitable. It consists 
of a specially designed box containing 
a cutout, a switch, a lamp and bass 








Indicating Heater Receptacle. 


receptacle. The cutout can be either 
of the cartridge or plug-fuse type, and 
the fuses are accessible by opening the 
door provided. 

Catalogue No. 5140 is similar to No. 
5130, but in addition it has a plug and 
receptacle, making it suitable for port- 
able apparatus. 

These 
flush or surface mounting. 
5110, 5120 and 5125 have been 
proved by the Underwriters’ Labora- 
tories. Nos. 5130 and 5140 are recent 


additions. 


furnished for 
Nos. 5105, 


ap- 


devices can be 
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Portable Ventilating Set. 

Diehl Manufacturing Company 
has developed for special service a 
»ortable ventilating set consisting of 
blower of the centrifugal type driven 
by a direct-current motor. The mo- 
tor is totally inclosed, its frame being 


The 


ast steel and is placed on the right 
side of the blower, the steel frame, in 
njunction with ball bearings, having 
he effect of increasing the efficiency 
outfit and decreasing the 
The motor is bipolar, series- 


the 
weight. 
und, and is. so placed that the com- 
utator end is most remote from the 
The brush-holders are 
the front end 


wer casing. 
unted directly 
er and the end-cover bolts are set 


on 


slots so that there may be adjust- 
nt for brush position. 
[he blower runner which is of the 
ultivane type is mounted directly on 
armature shaft, making it with its 
metal, an integral 
motor the 
The blower has a hor- 


sing of pressed 


of the and whole set 
contained. 
ntal discharge and an outlet 4.375 
hes diameter. 
[he set runs at approximately 2,200 
olutions per minute, and is designed 
without the 
part exceed- 
The spec- 


rise 


operate continuously 


mperature rise in 


30 degrees centigrade. 


any 


call for a 


t to exceed 30 degrees, a delivery 


ations temperature 
125 cubic feet of air at a velocity 
1.100 feet per minute, and weight 
t to pounds. On actual 
st the set showed a temperature rise 


exceed 98 


26 degrees maximum on a ten-hour 
input of 155 
de- 
the 


mtinuous run, a watt 
gainst the specification of 185, the 


425 


ery of cubic feet of air at 


Diehi Portable 
required velocity and a net weight ex- 
clusive of box and hose of 49 pounds. 

The entire set is varnish-coated, the 
being furnished with a_ brass 
handle for portability, and is equipped 
with two 25-feet lengths of durable 
‘anvas hose with couplings for attach- 


motor 


ELECTRICAL REVIEW AND WESTERN 


ment to the blower and to each other. 
The set is especially useful for portable 
ventilating work on shipboard, for ven- 
tilating rooms, for cooling resistances, 
etc. 
—~o-o——_ 

New Quartz-Tube Mercury-Vapor 
Lamp. 


quartz-tube 


The 


lamp is very simple in design. 


mercury-vapor arc 


The 


are 














Quartz-Tube Mercury-Vapor Lamp. 


tube is about five inches long, the are 


proper being about 4 inches long. When 
the circuit is closed the shunt solenoid, 
shown in a vertical position at the top 


Ventilating Set. 


of the lamp, is energized, tilting the 
tube and causing the mercury cathode 
to make contact with the anode, reced- 
ing from it as the its 
normal position and forming a 
arc. The pressure in the 
rises very rapidly, however, and push- 


tube resumes 
very 


short tube 
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es the mercury back into the vertical 
part of the tube, (at the left) permit- 
ting the arc to fill nearly the whole of 
the horizontal part of the tube. The 
dimensions are so adjusted that when 
this state is reached the mercury fills 
its chamber so completely that no fur- 
ther movement of the mercury is pos- 
sible, thus allowing the are to develop 
perpendicular to the surface of the mer- 
cury in the vertical part of the tube. 
Without this feature of the 
cathodic part of the arc would strike 


design, 


the upper surface of the tube causing 
it to overheat. 

The difficulty of making a vacuum- 
tight seal for the leading-in wires has 
been solved, so that the problem of the 
introduction of not much 
more complicated than in the case of 
an ordinary glass vessel. 


current is 


Instead of a 
ground joint, tungsten wires are now 
fused directly into the quartz tube by 
means of a special seal. 

In former designs of quartz lamps, 
two mercury electrodes were used, This 
led to trouble, owing to the 
fact that the mercury volatilizes at the 


serious 


anode more rapidly than at the cathode, 
making it for mercury to 
drop back through the are to equalize 
the levels at the elec- 
This serious problem of equal- 


necessary 
mercury two 
trodes. 
izing the mercury levels, which led to 
the use of all sorts of heat-dissipating 
the 
quartz 


devices, such as rows of fins, in 


types of 
this 


design of prev ious 


lamps, has been avoided in new 


lamp by the use of a solid anode, so 
that there is only one mercury elec- 


trode. This is a great gain, as the heat- 














Mechanism of New Quartz Lamp. 


dissipating devices require delicate ad- 
justment, they obstruct light, make the 
tube clumsy, and, above all, cause a 
serious loss of energy, making this type 
of design decidedly objectionable. So 
discarded and a solid anode 
Moreover, the use of a solid 


it was 
adopted. 
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anode results in an increase of 30 to 
50 per cent in the efficiency of the 
lamp, the amount varying but being 
especially marked in the case of the 
110-volt lamp. The use of a tungsten 
anode eliminates the blacking of the 
tube while in use. 

The quartz-tube mercury-vapor lamp 
has about double the efficiency of those 
that have the arc in a glass tube, ow- 
ing to the possibility of running at a 
higher temperature and thus concen- 
trating more energy in the arc. A sec- 
ond advantage results directly from this 
possibility of energy concentration, as 
it is possible to use short tubes which 
will operate on 110 and 220-volt, direct- 
current circuits and be of such length 
that they can be placed inside of a glass 
lamp globe. The shortness of the arc, 
and hence, the small movement neces- 
to bring the two electrodes into 
by slight tilting, makes pos- 
for this the very simple 
mechanism shown in the illustrations. 

This lamp consumes 85 volts across 
110-volt circuit and 
takes 4 amperes. Its candlepower is 
Other units currents down 
to 1.5 amperes can be built. 

The of the 110-volt lamp 
across the terminals of the tube is 0.4 
watt per spherical candlepower, while, 


sary 
contact 


sible lamp 


its terminals on a 


700. with 
ethciency 
when taking into consideration the loss 


resistance, reflector, and globe 
about 0.6 per 


in the 
the efhciency 1s watt 
This is far su- 
of the French 

110-volt cir- 
about the same that of 
their 220-volt lamps. Yet the field for 
the 110-volt lamp is much larger than 
that for the 220-volt lamp. 


In addition to the lamp with a shunt- 


spherical candlepower. 
to the 
German 


ethciency 
for 


perior 
and lamps 


cuits and as 


solenoid mechanism, a lamp with ser- 
ies-solenoid mechanism is also being 
developed. 

E. Weintraub, who is developing this 
lamp in the General Electric Company’s 
laboratory at West Lynn, 


developed a_ vertical 


research 


Mass., has also 
lamp of this type. 


>>> 


Bryan-Marsh Sales Conference. 
The salesmen and executive depart- 
ment of Bryan-Marsh Electric 
Works, Chicago, headed by E. H. 
Haughton, manager, held a conference 
and vacation meeting at Piney Ridge 
Resort, Ludington, Mich., last week. 
Morning and afternoon sessions were 
devoted to reports from every section 
of the country, and during the meet- 
addresses were made by P. F. 
Bauder, N. H. Boynton, R. B. Hunter, 
L. H. Brittin and F. Presbrey. The 
meeting was successful in every par- 
ticular, reports for the spring and 
summer making a highly satisfactory 
showing and the present outlook indi- 
cating a big season. 


the 


ing 
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A Handy Table for Figuring Net 
Profits. 

The Central Electric Company, Chi- 
cago, Ill., is distributing a very useful 
souvenir in the form of a celluloid tab- 
let containing a table for figuring net 
profits. It is not a simple matter to 
discover offhand at what price goods 
should be marked in order that a 
fixed net profit might be derived. The 
table issued by the Central Electric 
Company shows exactly the price that 
should be set for material or for a 
job when the cost of-doing business 
figured on sales and the net profit de- 
sired are known. The reverse side of 
the tablet gives a complete table of 
discount equivalents. 

—__+-»—____ 
Mack Two-Ton Electric Railway 
Tower Truck. 

The International Motor Company, 

Broadway and Fifty-seventh Street, 


New York, N. Y., has recently fur- 
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wagon is 14 miles per hour, with a 
provision for increasing this to 16 miles 
on good roads. The tower is 42 inches 
wide inside and the sprocket shaft op- 
erates back of the tower. 


iid 


Carbon-Brush Plant. 

The accompanying illustration shows 
one of the most modern, up-to-date 
carbon-brush plants in the United 
States, equipped with the latest ma- 
chinery for the manufacture of the 
highest-grade brush. It is that of the 
Speer Carbon Company, St. Marys, Pa 

The Speer Carbon Company man- 
ufactures about 40 per cent of the 
motor and generator brushes used in 
the United States at this factory and 
has a very large export trade, which is 
growing very rapidly. It has just in- 
stalled a lot of new machinery to tak: 
care of the increase in the carbon-brush 
business and uses every effort to manu 
facture any special product that is 
needed in this line. 

















Factory of Speer Carbon 


nished to the San Diego (Cal.) Rail- 
road Company a gasoline tower truck 
which is very interesting to electric- 
railway officials, inasmuch as up to the 
present the majority of tower 
wagons in service by trolley companies 
are of the electric type. 

The truck is built on a_ standard 
Mack two-ton chassis. The motor is a 
four-cylinder, four-cycle, L type, the 
cylinders cast in pairs with heads in- 
tegralled. The motor is provided with 
three main bearings. The transmission 
is of the standard Mack selective- 
clutch type, operating on the non- 
sliding principle. A series of interlock- 
ing dogs gear into the mesh to give 
any desired speed. The clutch is of 
the multiple-disk type, controlled with 
a pedal interlocking with an emergency 
brake. The radiator is of a honeycomb 
design, made particularly to withstand 
the excessive vibration due to the op- 
eration of the tower wagon over Bel- 
gian blocks. 

The normal 


time 


speed of the tower 


Company, St. Marys, Pa. 


The Testing Department is up-to- 
date, containing all the necessary ap- 
paratus for testing the coefficient of 
friction, the breaking strength, vol- 
tage drop, hardness, etc., of carbon 
brushes. 

a 


Sunbeam Conference. 

The annual conference of the Sun- 
beam salesmen of the Western Electric 
Company was held during the week of 
July 29 at the Maplewood Beach Hotel 
near Cleveland, O., simultaneously with 
the conference of the Brilliant lamp 
salesmen. The men were addressed 
by members of the Engineering De- 
partment of the National Electric Lamp 
Association, and by members of their 
own sales organizations, on topics of 
commercial and technical interest. On 
Wednesday afternoon, July 31, there 
was a hair-raising ball game between 
‘the Brilliant and the Western Electric 
salesmen, in which the latter came off 
victorious by a score of 8 to 1. 
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LIGHTING AND POWER. 
(Special Correspondence.) 
POMEROY, IOWA.—This town is 
. have a new electric lighting system. 
SWEA CITY, IOWA.—There is a 
ovement on foot for an electric light 
system. 
MAQUOKETA, IOW A:~Reutevert 
«hts will be installed in the business 
istrict. ts 
MADISON, IND.—Plans are being 
ide for the installation of a cluster- 
echt system. 
SW AINSBORO, GA.—This city has 
ider way plans for the construction of 
1 electric light plant. 
SLOAN, IOWA.—The 
is preparing to receive 
ew electric light plant. 
PLAINFIELD, N. J.—The Board of 
ducation has made an appropriation 
r the building of a power plant. 
BURBANK, CAL—G. H. Deacon 
is the successful bidder for an elec- 
- light and power franchise in this 
an 
SKIATOOK, OKLA.—A bond issue 
$3,000 has been authorized for the 
nstallation of an electric light system 
this place. 
LEHIGH, IOWA.—Bonds for $20,- 
000 have been voted here for the estab- 
shment of a waterworks system and 
electric light plant. 
DEVIL’S LAKE, N. D.—A franchise 
as been granted to F. E. Corson to 
»perate a light, water, power and tele- 
phone plant at this place. 
AURORA, ILL.—Bids are being 
sked for the new $40,000 addition to 
the central electric power plant of the 
traction company at Glenwood. 
AUGUSTA, ME.—The Cushnoc Pa- 
yer Company has increased its capital 
stock by $50,000, which will be used on 
improvements to its power plant. 


HERMISTON, CAL.—J. A. Ralph 
has purchased a part interest in the 
Hermiston Light & Power Company, 
and the system will be thoroughly over- 
hauled. 

MILLTOWN, GA.—Bonds in the 
amount of $20,000 have been voted 
here for the purpose of installing a 
waterworks and electric light system 
at this place. 

NORWAY, IOWA.—The Marion & 
Cedar Rapids Electric Light Company 
is considering running a trunk wire to 
this place from Cedar Rapids to sup- 
ply power and light. . 

HIBBING, MINN.—The Council has 
voted for ornamental lights on the 
principal business streets and is con- 
sidering the purchase of new machin- 
ery for the power plant. i 

SALEM, ORE.—The State Engineer 
has approved the application of D. P. 
Donovan to develop 15,000 horsepower 
at the mouth of Clackamas River. The 





Town Coun- 
bids on a 


SO 
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project calls for an investment of $1,- 
250,000, the money to be secured by 
stock subscription. 

CAMDEN, N. J.—The Councils of 
this place recently passed a bill au- 
thorizing the erection of a municipal 
electric lighting plant to supply the en- 
tire city lighting system. 

KANSAS CITY, MO.—The Com- 
merce Power Company has been in- 
corporated with a capital stock of $75,- 
000 by W. T. Kemper, H. C. Schnitz- 
gebel and R. C. Menefee. 

GLENCOE, MINN.—The Central 
Minnesota Light & Power Company 
has been incorporated with a capital 
stock of $100,000 to do a general busi- 
ness in electric light and power. 

SANTA MARIA, CAL.—The Santa 
Maria Gas & Power Company has been 
granted permission to issue bonds in 
the sum of $50,000, and to extend its 
service to the city of Arroyo Grande. 

EVANSVILLE, IND.—The Public 
Utilities Company of this place is pre- 
paring to install a power substation for 
the purpose of supplying power to the 


Evansville-Princeton-Patoka traction 
line. 
LE SUEUR CENTER, MINN.— 


The Le Sueur County Electric Light & 
Power Company has been incorporated 
by Walter D. Hodson and others of 
Lansing, Mich. The capital stock is 
$10,000. c 

LAWRENCEBURG, IND.—The Au- 
rora Gas & Electric Light Company 
has sold its plant to the Indiana Pub- 
lic Service Company. The entire plant 
will be repaired and put into first-class 
condition, 

DALLAS, TEX.—Arrangements are 
being made for the installation of a 
special electric lighting system in the 
business territory of this city. The 
cost of the proposed system is to be 
approximately $56,000. D. 

MINNEAPOLIS, MINN.—The Min- 
neapolis General Electric Company 
will spend several millions of dollars 
developing 160,000 horsepower of elec- 
tricity in a new plant to be erected at 
Nevens, above Taylors Falls. i 

SAN FRANCISCO, CAL.—The Sier- 
ra & San Francisco Power Company 
has applied for a certificate of public 
convenience and necessity to operate 
in the cities of Morgan Hill and Gil- 
roy, and in San Benito County. 

BURBANK, CAL.—Articles of in- 
corporation have been filed for the 
Burbank Electric Light & Power Com- 
pany, with $20,000 capital stock, by 
G. H. Deacon, W. Coryell, F. A. Faust, 
Laura Coryell and Helen M. Deacon. 


HODGENVILLE, KY.—A persist- 
ent rumor is to the effect that a new 
electric light plant is to be installed in 
this city. Emmett Smith, of Chicago, 
Ill, recently visited Hodgenville and 
has under way plans for the comple- 
tion of this undertaking. 
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INDIANAPOLIS, IND.—The Great- 
er Indianapolis Industrial Association 
has under consideration a proposition 
to build a modern power building at 
Mars Hill for the accommodation of 


numerous small manufacturing con- 
cerns. 
CANNELTON, IND.—Cannelton 


Public Service Company has been in- 
corporated with a capital stock of 
$10,000 for the purpose of supplying 
light, heat and power. The directors 
are Lee Rodman, A. F. Hafele, M. F. 
Casper, J. T. Hay and G. W. Hufnagel. 

EMINENCE, KY.—Extensions of 
the properties of the Eminence Light- 
ing Company to provide facilities for 
serving Newcastle and Pleasureville, 
are to be completed as soon as the sale 
of the Eminence plant to a holding cor- 
poration, the identity of which is kept 
secret for the present, is consummated. 


SPARTANSBURG, S. C.—The Ap- 
palachian Power Company has made 
final arrangements for waterpower 
rights near Hendersonville for the 
development of 50,000 horsepower. 
This will involve an expenditure of $1,- 


500,000. Ladshaw & Ladshaw, of this 
city, are the engineers in charge of the 
project. 


MASSILLON, O—The Massillon 
Electric & Gas Company will construct 
an electric power plant and system on 
the shore of Lake Erie at Lorain, 
which will cost over $500,000. This 
will serve the towns of Lorain, Elyria, 
Amherst and other smaller places. R. 
E. Burger has been placed in charge of 
this undertaking. 

EARLVILLE, ILL.—The Earlville 
Electric Light Company has been or- 
ganized with C. H. Cruise as _presi- 
dent. The company has made arrange- 
ments with H. J. Jaeger of Dyersville 
to install an up-to-date plant, which 
at first will be used only for lighting 
about 30 blocks but later it is expected 
to enlarge the plant and extend the 
wires to residences. 

WINCHENDON, MASS.—The New 

lampshire Water & Electric Power 
Company has purchased the lines of 
the Jaffrey, New Hampshire & Troy 
Electric Light Company. The former 
company is to run an independent line 
from the main transmission line in 
Gardner through Winchendon to Fitz- 
william, where a 66,000-volt transmit- 
ter will be installed. 


STAUNTON, VA.—The Board of 
Supervisors of Augusta County have 
granted right of way for 12 miles of 
poles to the Staunton Lighting Com- 
pany, which is under contract to fur- 
nish additional power to the Riverside 
Lighting & Power Company, Waynes- 
boro. The Staunton Lighting Com- 
pany will also furnish light and power 
to Fisherville, which is en route. 

FREMONT, O.—The Sandusky 
River Power Company has been in- 
corporated with a capital stock of $9,- 
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with F. R. MecMullin, of Chi- 
cago, as president. The company has 
under way the construction of an im- 
mense dam and power house for the 
hydroelectric plant, which will harness 
the Sandusky River, 
miles south of this place 


000,000 


the waters ot 
about two 
DOUGLAS, GA 


$15,000 n 


This city will expend 
extensions and improvements 
to water and light plant. The greater 
part of the expenditure will probably be 
on power plant 
CHARLESTON, S. C.—The City 
Council of this place is agitating the 
building of a municipal water and light- 
ing plant and petition for a bond issue 
is being circulated among the taxpay- 
ers 
SAN FRANCISCO, CAI 
Works is preparing to erect a 
power transformer station, plans for 
which have already been approved, and 
hich is to be one of the finest and 
st modern of its type on the Coast. 
ost of this station with equipment 
$100,000. 
UTAH.—The citizens of 
voted to issue $60,000 
worth of bonds for the erection of a 
municipal power plant at the mouth of 
the Little Cottonwood Canyen. It is 
expected that work on the plant will be 
started in a few weeks and that it will 
be in operation by the first of the year. 
DELANO, MINN.—The Central 
Minnesota Light & Power Company ts 
rotiating with the village to estab 
i new electric lighting system here 
nmated the new System would 
change of outside 
The Central 
“ompany 


—The Union 


lron 


1 


he 
estimated at 
MURRAY, 


this place have 


msul 
complete 
ng new poles by 
nnesota Light & Power ( 
further information the village off 
uld be consulted 
CROWN POINT, IND.—The Calu- 
et Electric Company has filed ar 
s of incorporation with the secre 
Che capital stock is $10,- 
000, t be later. The object 
the orporation is to operate an 
tric power plant for the purpose 
generating and distributing electri 
for light, heat and power pur 
incorporators are A. L 
W. I. Smith and 7 \ 


S 


ire a 


and 


m 
ticle 
tl 

t 


ry of state 
incre ased 


rTSBI 


tor 


RGH, PA.—Plans are un- 
constructing hydroelec- 
tric development near Pittsburgh by the 
\merican Water Works & Guarantee 
Company, and its allied interests. Ac- 
uisition of water-power on the 
Cheat River, within 50 miles of Pitts- 
reh, has been going on for some time 
; said that with the property and 
rights now held, more than 100,000 
horsepower can be developed when the 
installation is complete. 
FRANKFORT, IND.—The Wildcat 
Electric Company has been organized 
to take over the Adams mill dam near 
Cutler, and will erect, equip and oper- 
ite an electro-hydraulic plant to gen- 
electricity to supply electric 
it and power to Cutler, Sedalia, 
R ville and other Indiana towns and 
to the farmers along the route of the 
transmission lines. The commission- 
ers of Carroll county have granted the 
company a franchise to establish poles 
and string wires along the public high- 
ways. The Adams dam will furnish 
ample water power for an _ excellent 
plant S. 
HOSTOTIPAQUILLO (JALISCO) 
MEX.—The United States Smelting, 


ael ay 


sites 


and it 


erate 


] } 


igi 
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Refining & Mining Company of Bos- 
ton, which recently acquired an option 
on the San Pedro Analco Silver mines 
in this district, plans to install a hydro- 
electric plant near the property. ‘The 
Negociacion Minera de San Pedro An- 
alco, which has given the option, con- 
structed a dam across the Santiagu 
River some time ago as a preliminary 
part of its plans for installing a hydro- 
electric plant. This dam will be used 
by the United States Smelting, Retin- 
ing & Mining Company if the purchase 
is consummated. D. 
TELEPHONE AND TELEGRAPH. 
(Special Correspond: nce.) 

HUDSON, WIS.—The Wisconsin 
Telephone Company will begin at once 
to improve and extend its lines. ‘. 

KINSMAN, O.—The Farmers’ Mu- 
tual Telephone Company has been in- 
corporated by W. D and 
others 

SCRANTON, PA.—The Suburban 
Telephone Company of this place has 
planned extensive improvements ‘to its 
plant which will cost over $75,- 


Lossee 


local 
000 
ONAWA, 


relephone 


State 
new 


New 
tor a 


[OWA.—The 
Company asks 
franchise and if granted will make 
extensive improvements in the local 
system . Os 

HOLLY HILL, S. C.—Holly Hill 
Telephone Company has been incor- 
porated with a capital stock of $15,000. 
The incorporators are S. J. McCoy, E. 
Murray, J. F. Felder and others. 

DALLAS, TEXAS.—Dallas Automatic 
Telephone Company has petitioned the 
City Commission for approval of increase 
of $200,000 in capital stock and issuance 
of $250,000 of bonds in addition to $500,- 
previously authorized for the purposes of 
enlarging its system. 

MISSOULA, MONT.—The Moun- 
tain States Telephone Company has 
plans completed for the extension of 
its toll lines to Thompson and is only 
waiting tor government permits to start 
the work. The cost of this work will 
be about $100,000. _ 

WHEELING, W. VA.—Consolidat- 
cd ‘Lelephone Company of Ohio has 
been incorporated with a capital stock 
( $500,000. The incorporators are 
John L. Dickey, Samuel W. Harper, 
W. C. Handlan, Robert C. Dalzell and 
H. S. Sands, all of Wheeling. 

NEW ORLEANS, LA.—The United 
Fruit Company intends to build a wire- 
less telegraph station at this place. The 
station is to be of 50-kilowatt power, 
long-distance towers having wave 
lengths of about 1,500 miles. The ex- 
penditure will be over $150,000. 


ELECTRIC RAILWAYS. 
(Special Correspondence.) 

COLTON, CAL.—The Pacific Elec- 
tric Railway Company has been grant- 
ed a franchise to construct a line on 
Ninth Street. 

RIVERSIDE, CAL.—It 
that the Southern Pacific 
Company will soon electrify 
ket Street terminal line. 

PATERSON, N. J.—The Haledon 
trolley line will be double tracked from 
Straight Street to the terminus on up 
per Market Street in the near future. 

LOS ANGELES, CAL.—It is stated 
that a trolley line will in the very near 
future be built to Laguna, which is 
rapidly being inhabited by business 
people 


is reported 
Railway 
the Mar- 
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CENTRALIA, ILL.— Max Prill, 
John Langenfeld, Martin Beck and C. 
CC. Baldwin are stockholders in the 
proposition to build a trolley line on 
the West Side. 

OTTAWA, ILL.—The La Salle 
County Electric Railway Company has 
completed the financing of its railway 
project from Ottawa to Mendota, Eari. 
ville, Sandwich and Somonauk, a total 
ot 92 miles. 

SPRINGFIELD, MASS.—The offi- 
cers of the Massachusetts Northern 
Railway Company have announced that 
they expect to begin construction 
the trolley line from Orange to Millers 
Falls this fall. 

BEAUMONT, TEX.—The Jefferson 
County Traction Company has filed a: 
ticles of incorporation with a capit 
stock of $600,000 for the purpose 
building an electric road _ betwee: 
Beaumont and Port Arthur. 

ST. JOSEPH, MO.—President R. 1 
Forbes of the Commerce Club has a: 
nounced that St. Joseph financiers ; 
preparing to underwrite the bonds 
the extension of the St. Joseph-Savai 
nah interurban railway to Fillmore, M: 

BRYAN, TEX.—The Bryan-Colley 
Interurban Railroad Company conte: 
plates extending its’ electric _ lin« 
through the town of Bryan and into 
the surburb where is located the AI- 
len Academy and Villa Maria Ursuline 
Convent. D. 

MADISON, IND.—S. G. Boyd, su 
perintendent of the Madison Light & 
Railway Company, announces that the 
track between Walnut and the Cha 
tauqua grounds will be rebuilt at onc 
and new machinery and new cars wi 
be added. 

OSAGE, IOWA.—The city wil 
raise the required bonus of $5,000 fo 
the direct railway to Mason City 
Messrs. Lanin and O’Connor, of New 
Hampton, who are promoting the proj 
ect, will proceed at once to secure th« 
right of way. 8 

FORT WORTH, TEX.—The Rea 
Estate Exchange is interested in th 
proposed interurban line to Minera 
Wells and it is expected that detinit 
action will materialize in the near fu 
ture. It is proposed to subscribe $70 
000 to build the line. 

COLUMBUS, O.—It is stated that 
plans are being considered for the de 
velopment of the Columbus, New AI 
bany & Johnstown Traction Railway 
trom its present terminus at Gahanna 
to Wooster, and that Cleveland capital 
is back of the proposition, 

LITTLE ROCK, ARK.—The presi 
dent of the Board of Trade and other 
citizens prominent in banking and busi- 
ness are much interested in a move- 
ment to construct an interurban line 
between Little Rock and Memphis 
with an extension to Hot Springs, a 
distance of 200 miles in all. 

SUPERIOR, WIS.—The  Superioi 
Steel Plant Traction Company has 
been incorporated with a capital stock 
of $100,000 by Joseph J. Wirtz, W. ¢ 
Hurst and Robert Steward. The pur- 
pose of the new company is to build 
a street car line on Central Avenue and 
the new steel plant road to the steel 
plant on the St. Louis River. 

MUSKEGON, MICH.—It is stated 
that Chicago capitalists, including S. 
M. Weil and Thomas Jacobs, are pre- 
paring to finance the construction ot 
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Manistee-Muskegon railroad. It is 


tne 


Iso stated that right of way along the 


als 


lake shore is being contemplated. The 
present promoters expect to establish 
an electric interurban line, securing 
their power from the Grand Rapids- 
Muskegon Power Company. 

BIRMINGHAM. ALA.—Lewisburg, 

suburb of Greater Birmingham, is 
reported taking steps to secure an ex- 
nsion of the Birmingham Railway, 
Licht & Power Company’s line. 

TULARE, CAL.—The trustees have 
»ranted the Big Four Railroad a fran- 
hise over the streets of the city for 

34-mile line which will connect Tu- 
ire, Visalia, Porterville and Lindsay. 

BALTIMORE, MD.—The United 
Railways & Electric Company pro- 
to extend its St. Paul Street 
ine from Howard Street to Light 
Street. William House is president of 
he company. 

MILLBURY, MASS.—A petition to 
the Worcester Consolidated is being 
rculated for signatures of Millbury, 
Sutton and Worcester citizens asking 
for an extension of the company’s lines 
from the terminus in Bramanville to 
\West Millbury and along the western 
shore of Lake Singletary. The petition 
states that the line is a necessity and 
sromises the hearty co-operation of the 
nhabitants of that region. 

MESA, ARIZONA.—The W. K. 
Palmer Company, engineers, Kansas 
City, Mo., and the Salt River Valley 
Electric Railway Company are doing 
ngineering work and making the nec- 
essary business arrangements for the 
struction of this line. Locations and 
surveys have been completed and the 
plans and specifications have been pre- 
pared for the direct line from Phoenix 
to Mesa, via Tempe. The Palmer 
Company is now making surveys for 
a second line, known as the Southside 
line, to run from Phoenix to Tempe 
mn the south side of the Salt River. 

EAST CHICAGO, IND.—The East 
Chicago Street Railway Company has 
filed articles of incorporation with the 
Secretary of State. The capital stock 
is $10,000 and is to be increased. The 
object of the company is to construct, 
own, maintain and operate street and 
interurban railroads in and connecting 


oses 


the cities of East Chicago, Gary and 

Hammond. John Foster, J. S. Pers- 

son, Ira C. Wood, Charles W. Chase 

and Vern R. Case, all of Chicago, IIl., 
S 


aré the promoters. 
NEW INCORPORATIONS. 


DAVENPORT, IOWA. — Midland 
Electric Fixture Company has been in- 


corporated with a _ capital stock of 
$9,000. 

OTTAWA, ILL.—Mueller_ Elec- 
tric Company has been incorporated 
with a capital stock of $5,000 to 


do a general electrical business. 
The incorporators are John J. Mueller, 
Jr.. Bertha Mueller and J. J. Mueller. 
PROPOSALS. 

ELECTRICAL APPARATUS.— 
Sealed proposals will be received by the 
Navy Department, Bureau of Supplies 
and Accounts, Washington, D. C., until 
September 10 for the following artigles : 


- Article 


Dynamotors, for interior communication circuits...... 


Lantern, battle, electric 
Lantern, deck, electric 
Receptacles, wall, key, 
Sets, ventilating . 
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ELECTRIC WIRE.—Sealed pro- 
posals will be received by the General 
Purchasing Officer, Isthmian Canal 
Commission, Washington, D. C., until 
August 27 for furnishing electric wire, 
as per Canal Circular 723. Blanks and 
general information from the office of 
the Purchasing Officer or from any of 
the assistant purchasing agents located 
in the large cities. 

ELECTRIC CONDUITS AND 
WIRING AND LIGHTING FIX- 
TURES.—Sealed proposals will be re- 
ceived at the office of the Supervising 
Architect, Washington, D. C., until 
September 4 for furnishing electric con- 
duits and wiring and lighting fixtures of 
a three-story building for the post 
office.and court house at Pensacola, 
Fla.; until September 6 of a four-story 
building for the post office and court 
house at Guthrie, Okla. 


FINANCIAL NOTES. 

The trend of net earnings for a num- 
her of railroad systems has shown an 
improving tendency, net for fifty rep- 
resentative carriers showing a gain of 
13 per cent during June. These car- 
riers face the best traffic conditions 
they have known since 1906-7, because 
of the excellent crop promise fore- 
shadowed in the Government report 
last week. Steel market continues firm 
and active. The increase of nearly 
6,000,000 pounds in the visible supply 
of copper appears to have caused no 
apprehension, the producers’ statement 
disclosing the fact that domestic con- 
sumption keeps on growing. 

The meeting of the Edison Com- 
pany, of Boston, to act on the increase 
in capital was again adjourned until 
September 25, pending a decision from 
the Massachusetts Gas Commission for 
authority to issue the proposed new 
stock. 

The Dallas Automatic Telephone 
Company has filed with the Dallas city 
commission a petition for approval of 
a charter amendment allowing the Tel- 
ephone Company to increase its cap- 
ital stock by $200,000. It was shown 
that the company also expects to issue 
$250,000 of the $500,000 bonds provided 
for. The additional funds will be 
used, the petition relates, in paying for 
construction completed and planned 
“exceeding the original program by 
nearly fifty-per-cent.” 

The Cumberland County Power & 
Light Company, of Portland, Maine, 
has sold to A. B. Leach & Company, of 
New York City, $1,700,000 first and re- 
funding five-per-cent bonds, dated 
\ugust 1, 1912, and due September 1, 
1942, but callable at any interest day 
upon sixty days’ notice at 105 and in- 
terest. The Cumberland Company has 
called for payment at 105 and interest 
at the Windsor Trust Company, New 
York City, the entire outstanding issue 
of $947,000 first-mortgage five-per-cent 
bonds due, September 1, 1940. These 
bonds are guaranteed principal and in- 
terest by the Portland Electric Com- 
pany. The Cumberland County Light 
& Power Company controls the Port- 
land Electric, the Lewiston, Augusta & 
Waterville Street Railway and the 
Portland Railroad Company. 

“Quantity Delivery at Navy Yard. |Sch. 
3 | Mare Island, Cal. berg 


meena ers 100} Mare Island, Cal. 

ideecweaes 80| Mare Island, Cal. 4780 

visceneewon 406| Brooklyn, N. Y. 4780 
14) Brooklyn, N. Y. 4780 
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; The Oakland Railways Company, 
San Francisco, has called for payment 
at 102 and interest at the Anglo-Cali- 
fornia Trust Company, New York City 
115 of the collateral trust six-per-cent 
four-year notes of the company. Notes 
are guaranteed severally by the Oak- 
land Traction Company, the San Fran- 
cisco, Oakland & San Jose Consoli- 
dated Railway and the East Shore & 
Suburban Traction. All properties con- 
cerned are controlled by the United 
Properties Company, of California. The 
authorized issue of the notes, which 
are dated September 1, 1911, is $2,500,- 
000. 

Approval of a $1,200,000 mortgage, 
dated April 1, 1912, made by the Eliza- 
beth & Trenton Railroad Company to 
the Logan Trust Company, of Phila- 
delphia, has been given by the New 
Jersey State Board of Public Utility 
Commissioners. The Commission also 
approved issue of $900,000 bonds under 
the mortgage, proceeds to be used for 
the rehabilitation, construction and ex- 
tension of the trolley line between 
[renton via Milltown to Elizabeth. 
Issue of $500,000 bonds by the River- 
side Traction Company, was also ap- 
proved, proceeds to be used for im- 
provements. 

The Hattiesburg Traction Company 
has filed for record a deed of trust with 
the City Bank & Trust Company, of 
Mobile, Ala., as trustee, 2,500 $1,000 
general-lien sinking fund six-per-cent 
gold bonds, dated July 1, 1912, and due 
July 1, 1952, interest payable semi-an- 
nually. The trust deed is taken on all 
holdings and franchises, and the money 
thus acquired will be used to refund 
outstanding bonds in the sum of $300,- 
000, for the betterment of their present 
properties, for the purchase of other 
property and for the extension of ex- 
isting lines. 

The San Antonio & Rio Grande Val- 
ley Interurban Railway Company 
stockholders meet on October 2, to au- 
thorize a $10,000,000 bond issue. The 
promoters of the Interurban line now 
about forty-five miles in length, will 
build an approximately 200-mile exten- 
sion at a cost of about $25,000 a mile or 
$5,000,000. The balance of the proceeds 
of the bond issue will be used for main- 
tenance and to provide working capital. 
_ The Wheeling (W. Va.) Traction 
Company has called for payment at 
par and accrued interest September 3, 
at the Central Trust Company, of New 
York, the entire issue of $500,000 first- 


mortgage six-per-cent bonds of the 
Wheeling Railway Company. The 


bonds are due September 1, 1922, but 
callable after September 1, 1912. The 
Wheeling Traction Company, with its 
underlying companies is now _ con- 
trolled by the West Penn Traction & 
Water Power Company, a subsidiary 
of the American Water Works & 
Guarantee Company, and the bonds are 
called for reason of the new ownership. 
Holders of the Wheeling Railway first 
6s are to be given the privilege of sub- 
scribing at ninety-seven and interest to 
a limited amount of first-consolidated 
five-per-cent bonds of the Wheeling 
Traction Company. These bonds are 


secured by a closed first mortgage of 
$2,500,000. 

A meeting of the stockholders of the 
Shawinigan Water & Power Company 
will be held in Montreal, September 3, 
when the shareholders will be asked to 
authorize the 


issue of an additional 
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$5,000,000 of capital stock. The request 
of the board of directors of the com- 
pany for this increase is in line with 
the recent expansion of business of the 
company and is a forecast of further 
additions to its hydro-electric plants. 

At present the authorized capital of 
the company is $20,000,000, of which 
$10,000,000 has been issued. The stock- 
holders will be asked to give authority 
to the board of directors to issue from 
time to time such part of the $5,000,000 
as requirements of the company may 
demand. In the last year a new hydro- 
electric plant, capable of delivering 75,- 
000 horsepower, has been installed. 
This new development is completed up 
to a capacity of 30,000 horsepower, 
which gives that station an aggregate 
capacity of 85,000 horsepower. 


Dividends. 

Binghamton Railway Company; a 
semi-annual dividend of two per cent, 
payable August 15 to stock of record 
August 10. 

Columbus Edison Company; a quar- 
terly dividend of 1.25 per cent, payable 
September 1 

Federal Light & Traction Company; 
regular quarterly dividend of 1.5 per 
cent on the preferred stock, payable 

eptember 1, to stock of record August 
15. 
Federal Utilities; a quarterly pre- 
ferred dividend of 1.5 per cent, payable 
September 3 to stock of record August 
15 

The Rochester Railway & Light 
Company; a regular quarterly dividend 
of 1.25 per cent on the preferred stock 
payable September 3, to stock of rec- 
ord August 27 

Reports of Earnings. 
SHORE ELECTRIC. 

The Lake Shore Electric Railway re- 
ports as follows for June and twelve 
months ended June 30: 


LAKE 


1911 
$113,949 
55,768 
21,163 
558,586 
245,457 
37,454 


1912 
120,914 
56,620 
21,483 
587,251 
. 228,719 


19,845 


June gross 
June net 

Surplus 
Twelve 
Twelve 
Surplus 


ifter charges a 
months 

months net ° 
ifter charges..... 


ELECTRIC RAILROAD. 

The Nassau Electric Railroad Com- 
pany, a subsidiary of the Brooklyn 
Rapid Transit, reports for the year end- 
June 30, 1912, as follows 
Gross earnings.... 

Operating expenses 

Net earnings 
Other income 

Total income 
Interest, rentals, 

Surplus eee 


NASSAU 


ed 
$4,753,021 
3,148,021 
1,605,000 
149,374 
1,754,374 
1,035,675 
718,699 


and taxes...... 


YORK RAILWAYS. 

York Railways Company re- 
for the six months ended June 
as follows: 


NEW 

New 
ports 
30, 1912, 

$6,536,945 
Net, after taxes 8 
Other income 

Total income 
Interest on underlying bonds 
Interest on refunding 4s........... 

Total interest 
Balance 
MONONGAHELA VALLEY TRACTION 
COMPANY. 

The Monongahela Valley Traction 
Company, which was organized in May, 
1912, to take over the Fairmont & 
Clarksburg Traction Company, the 
Fairmont & Northern Traction Com- 
pany and the Clarksburg & Western 
Traction Company, operating in the 
Fairmont coal district of West Virgin- 
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ia, reports as follows for June, 1912, 
and the six months ended June 30, 
1912: 1912 1911 
June $ 64,512 
June 

June surplus 

Six months gross 
Six months net 


Six months surplus 123, 692 


SPRINGFIELD RAILWAY & LIGHT CO. 

The Springfield (Mo.) Railway & 
Light Company, a subsidiary of the 
Federal Light & Traction Co., reports 
for year ended June 30: 
1912 1911 
542,626 $477,084 
Net earnings ............. 243,172 212,115 
Net income 147,094 125,483 

The earnings of the company have 
been showing a steady increase for 
some time and its properties have been 
maintained in high condition. The 
company is now doing much extension 
and betterment work. Contracts made 
with the Ozark Power & Water Co., 
now constructing a 20,000-horsepower 


Gross earnings 


hydro-electric plant on the White river 
south of Springfield, assures an abund- 
ance of low priced power for the opera- 
tion of the Springfield public utilities. 


INTERBOROUGH HAS GOOD YEAR. 
The report of the Interborough Rapid 
Transit Company for the year ended 
June 30, 1912, shows net earnings of 
$18,198,590, against $17,398,370 the pre- 
vious year. The income account com- 

pares as follows: 

1911 
$29,767,352 
12,368,981 
17,398,370 
1,925,090 


1912 
$31,246,392 
13,047,802 
18,198,590 
1,979,431 


Gross operating rev.. 
Operating expenses... 
Net operating rev.... 
Taxes 

219,159 $15,47 
,305,200 33 


Operating income. .$16,2 


3,28¢ 
Other income 39.91 


0 
5 
$15,813,195 
10,673,158 
5,140,037 
3,500,000 


.$17,! 7.524. 360 
11,000,593 
6,523,766 
5,250,000 


Total income 
Interest 
Net cor. income 
Dividends .. 
$ 1,640,037 
5,878,091 
261,109 
$ 7,779,237 
788,888 


$ 6,990,348 


$ 1,273, 766 
6,990,348 
796,888 


Surplus 
Previous surplus..... 
Miscellaneous cred.... 
$ 9,061,002 
529,742 
P. & L. surplus ...$ 8,531, 261 
Passengers carried. ..607,244,697 578,154,088 
The dividends of $2,250,000 shown on 
the 1912 report are equal to fifteen per 
cent on the $35,000,000 stock. It in- 
cludes the five-per-cent extra divi- 
dend declared last June. The dividends 
of $3,500,000 for 1911 constitute the reg- 
ular nine-per-cent dividend and an ex- 
tra dividend of one per cent, declared 
September 6 and paid October 2, 1911, 
out of the earnings of the preceding 
fiscal year. 


Total surplus 
Taxes, 
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REPUBLIC RAILWAY & LIGHT. 

The Republic Railway & Light Com. 
pany operating street railways and 
lighting and power properties in East- 
ern Ohio and Western Pennsylvania, re- 
ports earnings for June, 1912, and ~ 
twelve months ended June 30, 1912, a 
follows: 

1912 1911 
June gross $ 214,736 $ 199,942 
June net 85,559 59 
June surplus 
Twelve months 
Twelve months 


2,494, 656 

net.... 994,141 

Twelve months surplus 463,857 
Earnings of Pennsylvania Power Co 

are included in both years, from May 

1 only, the date in 1912 as of which the 

securities of this company were ac- 

quired. 


gross. . 


BROOKLYN RAPID TRANSIT. 


The report of the Brooklyn Rapid 
Transit Company for the fiscal year end- 
ed June 30, 1912, shows net earnings of 
$10,614,491, against $9,820,176 the previ- 
ous year. The surplus after charges 
reached a total of $5,863,813, as compared 
with $5,427,395 in 1911. It is pointed out 
in the report that on June 30, 1911, the 
company had expended for construction 
purposes for which refunding bonds had 
not at that time been issued, $465,455; to 
this amount there was added during the 
fiscal year a net expenditude of $406,522, 
making a total to June 30, 1912, for which 
bonds might be issued of $871,977. There 
were actually authenticated and delivered 
during the year under the first refunding 
gold mortgage dated July 1, 1902, four- 
per-cent bonds of the par value of $482,- 
000, of which $52,000 were issued for re- 
funding purposes, making the net issue 
for construction $430,000 and leaving an 
amount of $441,977, for which similar 
bonds may be issued. This does not in- 
clude certain capital expenditures, the final 
reimbursement for which in securities has 
not yet been determined. 

A summary of the income account com- 


pares as follows: 
1912 1911 

Gross earnings......... ee 551 $21,986,543 
Operating expenses... 12,612,059 12,166,367 
Net earnings 9,820,176 
Other income 297,524 
Total income 10,117,700 
Charges and taxes... 6,969,221 
Surplus 2,148,479 
Special 88,535 
Surplus 3,059,944 
Miscellaneous items... 
Y ear GUFPONS. cc cccccvce 


appropriation. . 


3,059,944 
4,781,035 
7,840,979 
7,840,973 


5, 427, 395 
9,158,654 
9,158,654 


Total surplus.......... 

Balance 

Reserve, expenses 2nd 
loss 

Special reserve 

Dividends 


54,991 
1,000,000 
2,239,851 

5,863,813 





CLOSING BID PRICES FOR 


ELECTRICAL 


SECURITIES ON THE LEADING EX- 


CHANGES AS COMPARED WITH THE PREVIOUS WEEK. 


Allis-Chalmers common (New York) 
Allis-Chalmers preferred New York) 
American Tel. & Tel. (New York) 
Commonwealth Edison (Chicago). 

Edison Electric Sieosinetion (Boston) eeneeee 
Electric Company of America (Philadelphia) 


Coeeccvcvceccoccosecceccoeeses 290 


Electric Storage Battery common (Philadelphia) 
Electric Storage Battery preferred (Philadelphia) 


General Electric (New York) 


Manhattan Transit (New York) 
Massachusetts Electric common (Boston) 
Massachusetts Electric preferred (Boston) 
National Carbon common (Chicago) 
National Carbon preferred (Chicago) 

New England Telephone (Boston) 
Philadelphia Electric (Philadelphia) 


Postal Telegraph and Cables common (New York) 
Postal Telegraph and Cables preferred (New York) 


Western Union (New York) 
Westinghouse common (New York) 
Westinghouse preferred (New York) 


*Last price quoted. 
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PERSONAL MENTION. 


Pp. ARTHUR DEMOREST, of AI- 
lentown, Pa., recently resigned his po- 
sition as manager of the Lehigh Tele- 

yne Company, due to ill health. 

JONATHAN SMITH has recently 

een appointed general manager and 
superintendent of the plant of the 
Conestoga Telephone Company, of 

rdoboro, Pa. 


M. LUCKIESH, of the Physical Lab- 
ratory of theNational Electric Lamp 
\ssociation, was a visitor to Chicago 
ris week. Mr. Luckeish is one of the 
ymmittee appointed by the Illuminat- 
oe Engineering Society to study the ef- 

‘ts of glare from paper. 

PAUL B. SAWYER, general man- 
ger of the Union Electric Company, 
\ubuque, Iowa, has severed his con- 
nection with that company to go to 
New York to become manager of the 
iperating Department of the Electric 
‘ond & Share Company. Samuel A. 
reshman, of New York, succeeds Mr. 
Sawyer in Dubuque. 

|. P.- HORSTMAN, Marietta, O., who 
‘or a number of years has been civil en- 
ineer with the Parkersburg, Marietta 

Inter-Urban Railway Company, and 
nder whose direction most of the in- 
rurban mileage was built, has sev- 
red his connection with that company 
» become similarly associated with the 
treet car system of Memphis, Tenn., 


here Mr. Horstman will make his 
iture home. 
FRANKLYN: D. WITWER, for 


me time assistant manager of the 
Bryan-Marsh Company, Chicago, will 
yecome assistant manager of the Bril- 
iant Electric Works, Cleveland, on 
September 1. Mr. Witwer leaves the 
Bryan-Marsh organization this week 
and will be on vacation during the bal- 
ance of the month. This is the second 
time Mr. Witwer will be connected 
with the Brilliant organization. He has 
been in the incandescent lamp field for 
a long time, and is one of the most 
capable men in the business. 

WILLIAM HOLLOWAY, for the 
past five years superintendent of the 
distributing department of the Ken- 
tucky Electric Company, of Louisville, 
Ky., has been compelled to resign that 
position because of bad health. Mr. 
Holloway’s resignation takes effect at 
once and he is to remove to Chicago 
in the hope of improving his condition. 
George M. Miller, who has been assist- 
ant to Mr. Holloway for three or four 
years past has been promoted to the 
post left vacant by his chief. 

GEORGE W. ARMSTRONG has 
resigned as general manager of the 
Koerting & Mathiesen Company, Amer- 
ican distributors for the manufacturers 
of Excello arc lamps, and will enter a 
new field of effort that looks very prom- 
ising for future development. E. W 


Phillips, sales manager of the com- 
pany, succeeds Mr. Armstrong. 
THOMAS P. BRADLEY, vice-pres- 


ident and general manager of the Du- 
luth Log Company, Duluth, Minn., 
spent a few days in Chicago last week 
in the interests of his company. 

H. L. OGG, general manager of the 
Automatic Electric Washer Company, 
Newton, Iowa, has been in the hos- 
pital since May 1, undertaking a special 
course of treatment to recover the use 
of his right hand. Mr. Ogg has been 
suffering from an X-Ray burn for the 
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last ten years. His many friends and 
acquaintances will be glad to know that 
he is now convalescent, and expects to 
leave the hospital in good shape early 
in the fall. 

F. O. GODFREY has resigned his po- 
sition as testing engineer for the Com- 
monwealth Edison Company, and has be- 
come associated with J. E. Hatman in 
the Midland Building, Kansas City, Mo. 
Electrical, mechanical and illuminating 
engineering will receive the attention of 
the new firm of Hatman and Godfrey, 
who will act as both consulting and con- 
tracting engineers. 

OBITUARY. 

ZIBA NICKERSON died at Chat- 
ham, Mass., August 1, at the age of 89 
years. For many. years he had been 
the oldest telegraph operator in New 
England, both in years and in service, 
and was the oldest man in the town of 
Chatham. He had managed the Chat- 
ham telegraph office 55 years, retiring 
from service last December. In 1855 a 
telegraph line was built to Cape Cod 
and Mr. Nickerson soon mastered the 
art as an operator. When the telegraph 
company was absorbed by the West- 
ern Union Telegraph Company, Mr. 
Nickerson went with the latter com- 
pany and had been with it up to the 
time of his retirement. 


FOREIGN TRADE OPPORTUNI- 
TIES. 


(Parties interested in the following 
items should address the Bureau of Man- 
ufactures, Washington, D. C., and refer 
to the file number noted.) 

No. 9280. MOTOR-DRIVEN PLOWS. 
—A firm of leading merchants in 
a foreign country has informed an 
American consulate that it desires to 
secure an agency for a reliable type of 
American motor-driven plows which 
can be sold for use on sugar planta- 
tions. 

No. 9330. ELECTRICAL SUPPLIES. 
—A business man in Italy, who states 
that he can furnish the best of refer- 
ences and that he is in an exceptionally 
good position to sell electrical supplies, 
informs an American consulate that he 
desires to receive offers carrying with 
them exclusive agency rights for a cer- 
tain territory, from American manufac- 
turers of the following electrical sup- 
plies: Lamp brackets, contacts, fuses, in- 
terrupters, measuring instruments and 
meters, arc-lamp carbons, telephone ap- 
pliances and accessories, bells, and glass 
and porcelain insulators. Correspondence 
should be in Italian or French. 

No. 9331. ELECTRIC RAILWAY.— 
Supplementing a previous report, which 
was published as Foreign Trade Oppor- 
tunity No. 9000, an American consul in 
the Far East has forwarded additional 
particulars regarding the formation of 
the company to carry out the proposed 
plans regarding the construction of an 
electric railway in his district. Copy of 
the complete report, as well as the name 
of the person to be addressed, can be se- 
cured from the Bureau of Manufactures. 


No. 9328. TELEPHONE MATE- 
RIAL AND SUPPLIES.—An American 
consul in a Latin-American country re- 
ports that a telephone company in his 
district anticipates extending its lines be- 
tween two cities, a distance of about 90 
miles, as soon as authorization can be 
obtained from the Federal Government. 
A single copper circuit of No. 8 or No. 
10 wire will be installed. Copy of the 
report, containing further details and the 
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names of the persons to be addressed re- 
garding the necessary supplies, can be ob- 
tained from the Bureau of Manufactures. 


NEW PUBLICATIONS. 


REPORT ON EDUCATION.—Vol. 
II. of the Report of the Uuited States 
Commissioner of Education for the 
year ended June 30, 1911, has come 
from the press. Technological schools 
and agricultural and mechanical col- 
leges are treated in two chapters of 
this volume. 

NEW YORK COMMISSION. — 
Vols. II and III of the annual report 
of the Public Service Commission for 
the First District of New York for 
1910 has come from the press. This 
contains the orders of the Commis- 
sion and the statistics of transportation 
companies. 

MAGNETIC OBSERVATIONS.— 
The United States Coast and Geodetic 
Survey has published the results of ob- 
servations made at the Magnetic Ob- 
servatory in Porto Rico in 1909 and 
1910. In addition to the hourly values 
of the various elements of terrestrial 
magnetism, the results of observations 
of earthquakes and magnetic storms 
are given. 

LABORATOIRE CENTRAL  D’ 
ELECTRICITE.—Vol. II ofthe re- 
port of the Laboratoire Central D’Elec- 
tricité, which is carried on in Paris by 
the Société Internationale des Elec- 
triciens, covering the years 1904 to 
1911, has been published. It contains 
a number of valuable papers on elec- 
trical subjects by the members of the 
laboratory staff, of which P. Janet is 
director. 

MICA.—The Department of Mines, 
Ontario, Can., has published a second 
edition of its bulletin on “Mica: Its 
Occurrence, Exploitation and Uses,” 
by Hugh S. de Schmid. This report 
covers the properties and occurrences 
of mica, a description of the mica mines 
and the status of the Canadian indus- 
try, statistics of production and ex- 
ports, commercial applications, the oc- 
currence of mica in foreign countries 
and an abstract of the laws governing 
the mining of mica in Canada. 

IGNITION OF GAS BY ELEC- 
TRIC LAMPS.—In response to nu- 
merous requests, the Bureau of Mines, 
Washington, D. C., has undertaken the 
study of the ignition of fire damp by 
electrical equipment. The Bureau has 
issued Technical Paper No. 23 by H. H. 
Clark entitled “Ignition of Gas by Min- 
iature Electric Lamps with Tungsten 
Filaments.” This is a preliminary re- 
view of tests which have been conduct- 
ed, showing that the smashing of the 
bulbs of tungsten lamps may cause ig- 
nition under certain conditions. 

AERA.—The American Electric Rail- 
way Association has started the publi- 
cation of a monthly entitled Aera, the 
first number of which is dated August. 
The purpose of this publication is to 
further the objects of the Association, 
which are to acquire knowledge relating 
to the construction, equipment, man- 
agement and operation of electric rail- 
ways, to disseminate that knowledge 
among its members, to improve practice 
and to establish co-operation among 
its members and friendly relations with 
the public. About half of the initial 
number is devoted to special articles, 
the remainder being taken up with the 
Association news and other. items of in- 
terest. 
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ANNUAL REPORT OF SEATTLE 
LIGHTING DEPARTMENT. — The 


annual report of the lighting depart- 
ment of the City of Seattle, Wash., for 
1911, has been published. This con- 


tains, in addition to the report, a review 
of the work since the inceptior. of the 
municipal electric light and power plant. 
The compilation has been made under 
the direction of J. D. Ross, superintend- 
ent of lighting. The report makes up 
a book of 124 pages, and forms a story 
well worth anyone’s reading. It is a 
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The Dayton Electrical Manufacturing 


Company, Dayton, O., has issued a 
number of leaflets describing its farm- 
lighting outfits, launch-lighting outfits, 


connecters, electric signal horns and its 
special type B outfit for both lighting 
and ignition. 

The Engineering Department of the 
National Electric Lamp Association, 
Cleveland, O., has recently issued Bul- 
letin 3B, which covers the description 

nd performance of Gem metallized- 
filament lamps, with data on the cost of 
producing light with them. Copies of 
this bulletin may be had on request. 

Allgemeine Electricitats-Gesellschaft, 


Berlin, Germany, has issued a pamph- 


let describing the street-railway motor 
U 53. The various parts are illustrated 
and curves given showing the efficiency, 
torque and speed with various currents 
This motor is designed for 500 volts 
and also for 220 volts 

National Tube Company, 1106: Frick 
Building, Pittsburgh, Pa., has issued a 
bulletin containing an article by William 


H. Walker on 
of Iror 
vice.” 


“The Relative Corrosion 
1 and Steel Pipe as Found in Ser- 


This is an abstract of a paper 
read last year before the New England 
Water Works Association 


Frank Adam Electric Company, 904 


Pine Street, St. Louis, Mo., has issued 
general catalog No. 18 \ variety of 
electrical material is listed in this cat- 
alog, switches, panel boards and cabinets 


the 
should be of 


receiving most attention. This list 
value to the customer in 
helping him to select the most appropri- 
ate material for the work in hand. The 
catalog is fully illustrated. 

Mica Insulator Company, 68 Church 
Street, New York, N. has issued a 
catalog of insulating materials which con- 
tains a great deal of data which will 
interest both the engineer and the pur- 
chasing agent. Micanite, linotape and 
other insulating materials manufactured 
by this company, as well as vulcanized- 
fiber products, are listed with full details 


as to weight, breakdown 


voltage, sizes, 

etc. 
Charles Bond Company, 520 Arch 
Street, Philadelphia, Pa., is calling at- 


tention to the Crescent belt fasteners, 
which can be applied to belts of any 
material, length, width or thickness. 
The Crescent method employs patented 
metallic plates binding the ends of the 
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review of a big undertaking carried out 
by honest, efficient and courageous gen- 
tlemen. Superintendent Ross may well 
feel proud of the accomplishment of his 
organization, and of his ability as an 
author and editor. 

STEAM BOILERS.—The Bureau of 
Mines, Washington, D. C., has issued 
Bulletin No. 18, entitled “The Trans- 
mission of Heat into Steam Boilers,” 
by Henry Kreisinger and Walter T. 
Ray. This is a thesis of 172 pages deal- 
ing with the investigations of the steam 
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belt and fastened by self-piercing 
rivets, which cut no holes in the belt 
but merely separate the fibers. The full 


strength of the belt is thus preserved. 

F. W. Darlington, 50 North Twenty- 
Third Street, Philadelphia, Pa., has is- 
sued catalog No. 50 describing the type 
P portable and semi-portable electric 
fountains. These are designed to meet 
the large and growing demand for lumi- 
nous effects at banquets and the need 
of hotels and private residences for per- 
manent artistic effects. Special features 
of these fountains are the automatic ar- 
rangements for constantly changing the 
water form as well as the color effects. 
Illustrations are given of the various 
forms of fountains with dimensions and 
prices 

General Motors Truck Company, 
Pontiac, Mich., has issued booklet No. 
103, which deals with electric trucks 
from the standpoint of the power sales- 
man of the central station. The field 
of the electric truck is discussed, some 
objections to it answered, and the nat- 
ural advantages of the electric are 
stated. Operating and upkeep costs 
are given and the special advantages 
of the G. M. C. trucks are stated at 
some length While only a limited 
edition of this booklet has been printed, 
copies will be sent upon request to cen- 
tral-station solicitors. 

Albert J. Kelting, 458 Carroll Street, 
Brooklyn, N. Y., has issued a catalog 
entitled “Positive Pressure Blowers.” 
This gives a comparison of the differ- 
ent methods of moving air for high, low 
and intermediate pressure, with a full 
description of the Kelting positive pres- 


sure blower. The latter is of unique 
design, operates at moderate speed 
without the use of gears and gives a 
steady, non-pulsating blast. It runs 
quietly and without vibration. Other 
points in its favor are the absence of 


valves and the small floor space occu- 
pied. This blower is also suitable for 
vacuum work. 

The Central Electric Company, 320 
Fifth Avenue, Chicago, IIl., has ready 
for distribution its mammoth catalog 
of electrical supplies. This catalog is 
complete in every detail; is carefully 
cross-indexed for the discovery of every 
variety of electrical material, and in ad- 
dition to its completeness as a listing 
medium it contains a great deal of de- 
scriptive matter that is of practical 
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engineering section of the United 
States Geological Survey, abstracts 
from the works of others, a general dis- 
cussion of the laws governing the three 
modes of heat propagation, and the ap- 
plication of these laws to the design of 
steam plants. The performance of the 
boiler has been separated from that of 
the furnace in these tests, so that defi- 
nite results could be obtained regard- 
ing both the furnace efficiency and the 
heat-absorbing properties of the boil- 
ers. 
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value to the user of electrical appa 
ratus. The catalog is_ substantially 
bound in stiff cloth covers, has been 


produced at a great expense, and will 
form a valuable addition to the refer- 
ence literature available to everyone in- 
terested in the purchase of electrical 
material. 


Eugene Dietzgen Company, 166 West 
Monroe Street, Chicago, IIl., has put 
upon the market the Ulrich shadow- 
less drafting table, which has been de- 
signed to do away with the shortcom 
ings of the ordinary form of table. 
Electric lamps are mounted so as to 
throw their rays against the under sid¢ 


of the frosted glass which forms the 
drawing surface. A soft, clear light 
without glare is thus obtained, by 


means of which tracings may be made 
on drawings or blueprints of any thick- 
ness, no matter how faint are the lines 
on the original drawing. The Premier 
Ellipsigraph and the fountain ruling 
pen are two other specialties of this 
company which will appeal to the 
draftsman. 


The Moloney Electric Company, St. 
Louis, Mo., is planning to materially 
extend its field of operation during the 
coming year. Preliminary to the in- 
auguration of various improvements 
contemplated by the reorganization 
the capital stock has been increased 
from $40,000 to $700,000. The company 
has interested large capital in its de- 
velopment, and it is expected that the 
plans will be put in operation in the 
very near future. The personnel of the 
office and board of directors is com- 
posed entirely of prominent men of St. 
Louis recognized as factors in both 
business and social circles. T, O. Mo- 
loney, president of the company, is in 
active charge of its affairs. Associated 
with Mr. Moloney are James J. Mullen 
first vice-president; Henry Ittleson, 
second vice-president; Hugo Wurdack, 
secretary; C. L. Hemphill, treasurer. 
Col. Moses Schoenberg is chairman of 
the board of directors, and among his 
associates are David May, L. D. 
Schoenberg, Nathan Frank, and P. W. 
Haberman. 


The Westinghouse Electric & Man- 
ufacturing Company, Pitts burgh, Pa. 
is issuing a series of descriptive leaf- 
lets on the application of electric mo- 
tors to paper mill service. Circular 
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attractively bound in an art cover 
been issued on electric locomo- 
tives. The tocomotives as built by 
js company jointly with the Bald- 
win Locomotive Company, of Phila- 
delphia, are described and illustrated 
‘detail. This publication discusses 
the field of application of the electric 
ymotives to both steam and electric 
ilways and shows numerous applica- 
ns on roads throughout the country. 
“Switchboard Meters” is the title of 
nother attractive publication with an 
cover, just issued, which very fully 
scribes the complete line of switch- 
ird meters recently brought out by 

is company. In addition, the circu- 
contains reprints of papers by Paul 
\icGahan on “Modern Tendencies in 
Design of Switchboard Indicating 
\leters,” and “Theory and Performance 
Induction Instruments.” “Rules for 
Selection of Machine-Tool Motors” 
the title of a leaflet (2,480) which 
ntains quite a lot of valuable infor- 
ition, relative to the selection of a 
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motor with the proper characteristics 
for the desired duty. 


DATES AHEAD. 


International Association of Municipal 
Electricians. Annual convention, Peoria, 
Ill., August 26-30. 

American Electrotherapeutic Associa- 
tion. Richmond, Va., September 3-4. 

International Association for Testing 
Materials. Sixth congress, New York 
City, September 3-7. 

Pennsylvania Electric Association. An- 
nual convention, Bedford Springs Hotel, 
Bedford Springs, Pa., September 4-6. 

Eighth International Congress of Ap- 
plied Chemistry. Washington, D. C., Sep- 
tember 4, New York, N. Y., September 
6-13. 

American Electrochemical Society. Fall 
meeting in conjunction with Electrochem- 


ical Section of International Congress, 
New York, N. Y., September 7, 9 and 10. 

Association of Edison Illuminating 
Companies. Annual convention, Hot 


Springs, Va., September 10-12. 
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Illuminating Engineering Society, An- 
nual convention, Hotel Clifton, Niagara 
Falls, Ont., September 16-19. 

Association of Iron and Steel Elec- 
trical Engineers. Annual convention, Ho- 
tel Pfister, Milwaukee, Wis., September 
23-28. 

The 1912 Boston Electric Show, Me- 
chanics’ Building, Boston, Mass., Septem- 
ber 28-October 26. 

American Electric Railway Associa- 
tion and its five affiliated associations. 
Annual convention, Chicago, IIl., Octo- 
ber 7-11. 

The New York Electrical Exposition 
and Automobile Show. The New Grand 
Central Palace, New York City, October 
9-19. 

New England Section of the National 
Electric Light Association. Fall meet- 
ing, Boston, Mass., October 10 and 11. 

Sons of Jove. Annual convention, 
Pittsburgh, Pa., October 14-16. 

Kansas Gas, Water, Electric Light and 
Street Railway Association. Annual 
meeting, Manhattan, Kans., October 17-19. 


Record of Electrical Patents. 


Issued by the United States Patent Office, August 6, 1912. 


1,034,408. Electric Motor. Edward 
Barnes, assignor to Advance Mfg. 
Hastings, Mich. Combination of 

driven-member casing and cylindrical 

otor casing of sheet metal. 


1,034,442. Electric Sign. [Edward M. 
nley, Rochester, N. Y. Sign char- 
ter formed of plastic material. 

1,034,458. Wire-Stretcher. William 


) Hutchins, Vermilion Grove, III. 
mical body, flat bearing face, screw 
nd nut. 
1,034,464. Motor Car. Harold H. Ken- 
nedy, assignor to The Waverley Com- 


any, Indianapolis, Ind. Motor-car 
ody having compartment for passen- 
gers, boxes for supporting body and 


olding motor and batteries, and an 


xtension. 


1,034,510. Circuit-Closing Device. Ar- 


thur D. Rizer, assignor to The Nation- 
Electrical Manufacturing Co., Elgin, 
lll. Combination with trolley wire of 


bar-like frame member. 
1,034,518. Hanger for Electrical Ap- 
paratus. Albert Scheible, Chicago, Iil 


\ hanger including an insulator having 

depending petticoat and a perforation 
substantially co-axial with hanger in- 
ludes a cap, horizontal pin, petticoated 
insulator, insulating block and support- 
ing member. 


1,034,537. Electrical System of Dis- 
tribution. William A. Turbayne, Lan- 
caster, N. Y., assignor to Gould Cou- 
pler Co. Means for regulating voltage 


of variable-speed generator for car 
lighting. 

1,034,559. Starting Device for Inter- 
nal-Combustion Engines. Charles G. 


\dsit, Detroit, Mich. Uses an electric 


motor. 
1,034,561. Electric Distribution Sys- 
tem. Vincent G. Apnle, Dayton, O. 


Combination with dynamo, storage 
battery and ammeter of suitable circuit 
connections. 


1,034,562. Lamp. Vincent G. Apple, 
Dayton, O. Impervious housing, etc. 
1,034,572. Electric-Conduit Fitting. 


Carl H. Bissell and Floyd Smith, as- 





signors to Crouse-Hinds Co., Syracuse, 
N. Y. A hollow body with circular 
opening and notches. 


1,034,583. Induction-Coil. John F. 
Cavanagh, assignor of three-fourths to 
Lindsley & Allen Electric Co., Provi- 


dence, R. I. Includes a removable in- 
terrupter member. 

1,034,584. Lightning-Arrester. F. S. 
Chapman, assignor to The National 
Electric Specialty Co., Toledo, O. A 
vacuum chamber into which electrodes 
project. 


1,034,594. Arc-Lamp. Karl von 
Dreger, assignor to Gesellschaft fur 
Verwertung technischer Patente, 


Bremen, Germany. Contains a plural- 
itv of pairs of electrodes. 


1,034,596. Electric Switch. Paul 
Druseidt, Remscheid, Germany. A ro- 
tatable switch body and reciprocable 
but non-rotatable screw. 


1,034,609. Method of Fault Location 
on Electrical Conductors. H. M. 
Friendly, Portland, Ore. Comprises a 
measuring instrument. 

1,034,620. Electric Stencil-Cutting 
Machine. FE. A. Ivatts. assignor to 
Compagnie Generale de Phonographes, 
Cinematographes et Annpareils de Pre- 
cision, Paris, France. The combination 
with a reciprocating tool, of an electro- 
magnet, an armature oscillating across 
the pole faces of said electromagnet, 
and connecting mechanism. 

1,034,645. Electrical Ignition Device. 
H. J. Podlesak, Chicago, Ill. In an ig- 
nition system, the combination of a 
condenser, a primary winding connect- 
ed in series with it, a secondary cir- 
cuit including a sparking device. 

1,034,686. Headlight. [. Buchanan, 
Dayton, O. Comprises an are lamp and 
a solenoid having a movable core, a 
fixed arm, a solenoid mounted upon 
said arm, a bar rigidly connnected to 
the core of the solenoid, a carbon feed 
clutch. 

1,034,689. Thermostat. T. Chapman, 
Denver, Colo. Comprises a circuit- 
closing member actuated by thermo- 
stat bar. 

1,034,691. 


Electric Igniter. J. G. 





Cook, Brooklyn, N. Y. Cable is wound 
on reel by a spring, opening contacts. 

1,034,722. Incandescent Lamp. M. \. 
Merritt, assignor to General Electric 
Co. A non-renewable lamp, having 
means for injuring bulb walls if lamp 
is heated. 

1,034,741. Electric-Light-Cord Ad- 
juster. Theodore Smith, Chicago, III. 
\ flexible cord and block with two in- 
clined holes. 

1,034,747. Electric Furnace. C. A. 
Weeks, Philadelphia, Pa. Inclined- 
flue smelting furnace of great length 


with distinct zones of temperature. 
1,034,760. Mast for Radiotelegraphy. 
F. G. F. Brackerbohm, Wilhelmsruh, 


Germany. The combination of a sub- 
divided girder mast and stay wires in- 
sulated from the ground. 

1,034,762. Means for Packing and 
Testing Incandescent Electric Globes. 
\. A. Brown, Luzern, Scotland. Case 
has one closed end and one end with 
flaps through which base projects. 

1,034,807. Telephone-Call Recorder. 
Frank A. Lathrop, Portland, Ore. Send- 
er comprises a_ rotating segmental 
switch, and recorder is a printing mech- 
anism. 

1,034,810. 
sen, assignor to 
ing Co., Chicago, 
special features. 

1,034,875. Telephone System. H. P. 
Clausen, assignor to Stromberg-Carl- 
son Telephone Manufacturing Co., 
Rochester, N. Y. Comprises substa- 
tion, line, battery, instruments, three- 
way condenser, etc. 

1,034,883. Lightning Arrester. FE. EF. 
F. Creighton, assignor to General Elec- 
tric Co. Electrolytic cell with concen- 
tric electrodes attached to cover. 

1,034,887. Process for Regenerating 
Storage-Battery Plates. Max Deinlein, 
assignor to Trautmann & Mayer, Mu- 
nich, Germany. Consists in introduc- 
ing a zinc member into the electrolyte 
and then short-circuiting the negative 
plates with this zinc member. 

1,034,890. Cooling Means for Dyna- 
mo-Electric Machines. W. A. Dick, 


Disk Stove. C. P. Mad- 
Pelouze Manufactur- 
Ill. Combination of 








































































‘ 
t 


3 


36 





assignor, to Westinghouse Electric & 
Manufacturing Co. The combination 
with two dynamo-electric machines of 


blower members, and inlet parts in cas- 
ing. 
1,034,909. Electric-Conduit Fitting. 


Bird M. Graybill, Chicago, Ill. Tubu- 
lar body screws into conduit at both 
ends, giving inner surface in alinement. 


1,034,910. Plug Connector. W. R 
Greenway, Brooklyn, N. Y., assignor 
of one-half to Harry A. Currie, New 
York, N. Y. Comprises a socket mem- 
ber and plug member, each consisting 
ol two casings. 

1,034,917. Means yd ame 
Incandescent Lamps. S. Knight, as- 
signor to Westinghouse Lamp Co. 
Combines adjustable holder for sup- 
ports and adjustable guide for fila- 
ment, 

1,034,923. Vacuum-Tube Lamp. D. 
McFarlan Moore, assignor to General 
Electric Co. Contains organic com- 
pound of triphenyl methane. 

1,034,924. Regulator for Dynamo 
Machines and Electric Circuits. R. M. 
Newbold, assignor to The Adams & 
Westlake Co., Chicago, Ill. Lighting 




































































1,034,518.—Hanger for Electrical Apparatus. 


circuits independently controlled by 
resistance in each, connected to dyna- 
mo of variable speed. 

1,034,929. Electrical Apparatus. A. 
B. Reynders and J. E. Mateer, assign- 


ors to Westinghouse Electiic & Man- 
ufacturing Co. Alternate conducting 
and insulating layers on the core and 
terminal bushing of a transformer are 
connected together and to points of 
the winding to equalize distribution of 
stress. 

1,034,934, Transformer. Otto Schaum- 
berg, assignor to Westinghouse Elec- 
tric & Manufacturing Co. End plates 
engage the core sections and bolts 
clamp them in position. 


1,034,936. Instrument Lamp. J. F. 
Stender, Chicago, IIl., assignor to 
The Adams & Westlake Company. 


Comprises lamp, casing and means for 


mounting. 


1,034,945. Electrical Measuring In- 
strument. John L. Zander, Irvington, 
N. J. Coil moves between poles of 
two magnets, one smaller than the 
other. 

1,034,949. Producing Metal Fila- 
ments. W. C. Arsem, assignor to Gen- 
eral Electric Co. Process consists of 


mixing refractory metal powder with 
ductile metal and vaporizing latter by 
heat. 

1,034,952. Electric Water Heater. 
P. Ball, assignor to General Electric 
Co. Comprises heating element in jux- 
tapositon to restricted passage. 

1,034,955. Arc-Lamp Globe. J. T. 
Beechlyn, assignor to General Electric 
Co. The globe has reflecting surfaces 
eccentric to lower electrode. 
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1,034,964. Magneto-Bell Ringer. E. 
Bowman, assignor to C, R. Miller, Ber- 
lin, Canada. Spring has outer end 
bent back and extended through slot 
in armature. 

1,034,969. Apparatus for Separating 
Magnetic Metal from Sand. J. W. 
Brown, Jr., assignor to The Enterprise 
Manufacturing Co., Philadelphia, Pa. 
Has longitudinally reciprocable air- 
blast pipe extending along separating 
surface. 

1,034,976. Electric Rat Exterminator. 
J. W. Carmichael, Wellsburg, W. Va. 
Insulated passageways lead to conduc- 
tors and movable contact. 

1,035,009. System for Electrically 
Transmitting Signals. E. Héermsdorf, 
3runswick, Germany. Circuit is closed 
by a bridging pole which passes in 
close proximity to other poles. 

1,035,020. Ground Rod. Charles Lanz, 
Pittsburgh, Pa. The rod is provided 
with a collar and wire coil, the cup so 
formed being filled with solder. 

1,035,028. Wire-Stretcher. Peter Mc- 
Millan, Monango, N. D. A rack and 
pinion are connected to plates which 
bear against the post. 

1,035,042. Electric Heater. 
Perkins, Buffalo, and Mary M. 
Franklinville, N. Y.; said Perkins as- 
signor to said Buck. A heating ele- 
ment provided with thermostat. 

1,035,045. System of Suspension. 
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1,034,572.—Conduit Fitting. 


Philipp Pforr, assignor to General 
Electric Co. Combines a sagging ca- 
ble, a straight suspended wire and sag- 
ging intermediate wire. 

1,035,060. Electrolytic Cell. _Antonio 
Tommasini, New York, N Elec- 
trodes are arranged under inverted re- 
ceptacles for collecting hydrogen and 
oxygen gases. 

1,035,061. Electric Chandelier. Sam- 
uel Trood, assignor to John H. Dale, 
New York, N. Y. Insulated contacts 
on the arms engage with tongues on 
the base. 

1,035,069. Transformer. C. Aalborg, 
and O. Schaumberg, assignors to West- 
inghouse Electric & Manufacturing Co. 
Comprises clamping frames for the core 
sections. 

1,035,115. Automatic Switch for Trol- 
ley Roads. O. E. Edwards, Jr., as- 
signor to Cheatham Electric Switching 
Device Co., Louisville, Ky. Solenoids 
are controlled through a relay actu- 
ated by motor current. 

1,035,119. Flaming-Arc Electrode. E. 

Guay, assignor to General Electric 
Co. An electrode composed of titan- 
ium carbid, calcium fluorid, cryolite, 
and carbon. 


Patents That Have Expired. 


Following is a list of electrical pat- 
ents (issued by United States Patent 
Office) that expired August 13, 1912: 

544,278. Electric Rheostat. Francis 
B. Badt, Chicago, IIl. 

544,283. Conduit for Electric Con- 
ductors for Railways. Frank L. Capps, 
Newark, N 


544,289. System of Electrical Dis- 
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tribution. Stanlev 
York, N. Y 

544,306. Conductor for Electric Rail- 
ways. Paul C. Just, Chicago, III. 

544,312. Trolley for Underground 
Electric Railways. Myron D. Law, 
Washington, D. C. 

544,313. Traveling Contact Device 
for Electric Railways. John C. Love, 
Philadelphia, 

544,318. Multiple-Fuse Switch. Josef 
Melzer, Saaz, Austria-Hungary, 

544,329. Commutator Connection for 
Dynamo-Electric Machines. Henry H. 
Wait, Chicago, III. 

544,331. Globe Netting 
Lamps. Ernest P. Warner, 
Ill 


& as Currie, New 


for Arc 
Chicago, 


544,332. Electromagnetic 
for Measuring Instruments. 
Warner, Chicago, IIl. 

544,335. Telephone Switch. 
R. Whitney, Lewiston, Me. 

544,341. Multiple-Switchboard Sys- 
tem. Oro A. Bell, Brooklyn, N. Y. 

544,343. Magnet-Forming Machine 
Orlando P. Briggs, Chicago, II. 
544,345. Printing Telegraph. Charles 
Buckingham, New York, N. Y. 


Damper 
Ernest P 


Frank 


L. 


544,346 to 544,348. Printing Tele- 
graph. Charles L. Buckingham, New 
York, and Emil Germann, Brooklyn, 
N. Y. 

544,351. Relay. Thomas B. Dixon, 
Henderson, Ky. 

544,358. Brush Holder. George J. 


Junker, Mount Vernon, III. 








1,034,910.—Plug Connector. 


544,361. Construction and Method of 
Operating Dynamo-Electric Machines. 


Frederick H. Loveridge, Coldwater, 
Mich. 

544,363. Thermostatic Instrument. 
Morris Martin, Malden, Mass. 

544,365. Synchronism Indicator. 
Ralph D. Mershon, Pittsburgh, Pa. 

544,372. Manufacture of Electric 
Cables. William R. Patterson, Chi- 
cago, IIl. 

544,373. Art of Drying Electric Ca- 
bles. William R. Patterson, Chicago, 
Ill. 

544,374. Art of Drying Cores of 


Electric Cables. 
son, Chicago, IIl. ; 

544,383. Electric Grounding Switch. 
Charles E. Scribner, Chicago, II. 

544,384. Single-Cord Grounded-Cir- 
cuit System for Multiple Switchboards. 
Charles E. Scribner, Chicago, Ill. 

544,385. Test Signal for Multiple 
Switchboards. Charles E. Scribner, 
Chicago, IIl. 

544,386. Telephone- Switchboard Ap- 
paratus. Charles E. Scribner, Chicago, 
Ill. 

544,387. Electromagnetic Signal. 
Charles E. Scribner, Chicago, Ill. 

544,388. Telephone-Exchange Sys- 
tem. Charles E. Scribner, Chicago, IIl. 

544,391. Electric-Railway Conduit 
System. Lorenzo H. Sherwood, Mount 
Vernon, N. Y. 

544,396. Winding of Dynamo-Elec- 
tric Machines or Motors. Elihu Thom- 
son, Swampscott, Mass. 

544,397. Automatic Adjustable Gov- 
ernor. Edward Thunderbolt, Mel- 
bourne, Victoria. 


William R. Patter- 









